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Applications of Non-Parametrlc Statistics 
and Analysis of Variance on Sample Variances 

Thl= report contains t»o natural distinct parts. 

(i) Discussion of nonparametric methods that ate available for BASA- 
type applications. An attempt »111 be made here to survey what can be 
used, to attempt recommendations as to when each would be applicable, and 
to compare the methods, when possible, with the usual normal-theory pro- 
cedures that are available for the Gaussian analog. It is Important here 
to point out the hypotheses that are being tested, the assumptions that are 
being made, and limitations of the nonparametric procedures. 

(11) Discussion and study of the appropriateness of doing analysis of 
variance on sample variances. This procedure is followed in several NASA 
simulation projects. On the surface this would appear to be a reasonably 
sound procedure. However, difficulties involved center around the normality 
problem and the basic homogeneous variance assumption that is made in usual 

uiramo TliPQP dlf f icultlcs wlll bc discusscd and 
analysis of varxance problems. These dx 

guidelines will be given for using the method. 

1. Nonparametrics 

The nonparametrics survey will be broken down into two parts (a) 
two sample problem, and (b) analysis of variance problems. Nonparametric 
statistics are used in cases where the data is;' clearly not Gaussian. For 
example, in the two sample problem, where one is testing for difference 
between two means, the t-test that is generally used would only apply where 





these data are taken from two normal populations. The same would hold for 
any F-tests in analysis of variance problems. The test is only correct if 
each of the populations being compared is Gaussian. Thus for NASA simula- 
tion type experiments in which the basic response represents pilot opinions, 
ratings, etc., or other categorical type responses, nonparametric statistics 
should be considered as a procedure. Ideally, in multivariate problems 
where a mixture of responses are used, standard procedure should involve 
separate analyses, parametric (analysis of variance) and nonparametric 
(for categorical responses) should be used in the same experiment. 

(a) Two Sample Problem 

Most of the procedures discussed in I will be tests which are based 
on ranks of the data. The two sample problem Involves data taken under 
two conditions, called groups. These two groups might represent two pilots, 
two G-seat conditions, two panel displays, etc. Suppose data is taken from 
two populations, the model being 

= p + i=l,2,...,m 

yj = u + A + j=l,2,...,n 

Here the are the usual unobservable random errors that are Independent 
and came from the same population. Thus, we have the same model as is 
usually applied in univariate analysis comparing two categories. Of 
course, no distributional assumption is made on the e^. We wish to test 
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The Wlleox on Rank Sum lest requires initially ordering the S » m + n from 
lowest to highest. Then one o£ the samples, say the y^ are replaced by 

their ranks, and 

n 

W = Z R. 
j=l ^ 

is computed, where are the ranks. The test statistic is W and the upper 
and lower probability points for W are tabulated. Call w(a,m,n) the upper 
per cent point of the distribution W. If the alternative hypothesis is 

written 

A > 0 

we reject Hq in favor of on a one tailed, upper tailed basis. Thus we 
reject Hq when W i w(a,m,n). Now, for a one-sided alternative in the 
other direction, i.e., for 

A < 0 

we reject Hq when W < [n(nH-n+l)-w(a,m,n) ] and accept Hq otherwise. Tables 
for the probability points of W are given in Table I. Two sided tests of 
location for two hypotheses now becomes obvious. One merely rejects Hq 

if either 

W > w(a/2,m,n) 
or 

W < [n(m+n+l)-w(a/2,m,n) ] 

and accept otherwise. 
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Normal Approximation of W 

When the sample sizes for each category are larger (say greater than 
twenty) a normal approximation can be used very simply. This does not 
imply that we are assuming that the data is normal, merely that the rank 
sum W is asymptotically normal. In this case W is asymptotically normal 
with mean n(m+n+l)/2 and variance mn(m+n+l)/12 under the hypothesis of 
equal means. Thus the test procedure would be to compute a standardized 
W, say W*, where 

y* _ W-[n(tfffn+l) /2] 

[inn(mfn+l) /12]^^^ 

and reject or accept according to one or two-sided (depending on the 
alternative) probability points of the standard normal distribution. One 
advantage of this procedure is that it results in a simple way of computing 
the power so one can rather easily determine if the sample sizes are 
adequate . 

Ties . Minor modifications are made in the procedure if ties occur. 

Average ranks are used to compute the statistic W in the usual test. For 

the large sample approximation the W is calculated using average ranks, 

1/2 

and the quantity [mn(m+n+l) /12] is replaced by 

g 

I t (t2-l) 

mn r_. .t i=l ^ 1 

12 - (m+n) (iiH-n-1) ^ 

Here g is the number of tied groups, and t. is the size of tied group j. 
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Two-Sample Dispersion Problem 

A reasonable nonparametric test exists for testing differences 
between variances of two populations when the samples are independent. 
Again, the populations do not have to be Gaussian. The application would 
be in areas where an alternative to the F-test on variances is needed. 
Again, it is assumed that N = m + n independent observations are taken, 
m from the first population and n from the second. The hypothesis in 

question is 


where y = the ratio of the two scale parameter for the two popula- 

tions 02 for the x’s and o^ for the y*s. Once again, a ranking of the data 
is accomplished. The ranking is as follows: Assign rank 1 to the smallest 

and largest observation (for the complete array). Assign rank 2 to the 
second smallest and second largest, and continue. If N is even, the array 
of ranks is 1, 2, 3, ..., N/2, N/2, . . . , 3, 2, 1 and if N is odd the array 
is 1, 2, 3, ..., (^^-), (^). (^). •••« 3, 2, 1. Again if we denote 
the observations as x. (i=l,2, . . . ,m) for the first group and y^ (i=l,2, . . . ,n) 
for the second group, and denote as the ranks of say the x^, call 

m 

W = IK, 
i=l 

where again the test criterion depends on the rank sum statistic W. Call 
o) 2 (a,m,n) the upper percentage point of the distribution. Then we 
reject Hq of equal variances if 
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W ^ 0)2(06, m,n) 


in the case of > 1. For the alternative y^ < 1 ve reject on 

ffmall values of W. These lower tail percentage points are also tabulated 
and. will be. supplied. In addition, two sided tests can be conducted, 
with the hypothesis of equal variance accepted if 

o)^(a/2,m,n) < W < ta^(,a/2,m,n) 

where o)^(a/2,m,n) is the a/2 lower tailed percentage point. The above 
test is called the Ansari-Bradley test . Table II gives percentage points 
of the statistic W. 

As in the case of the Wilcoxon test on location, there is a normal 
theory approximation to the test on variances. Again, this is helpful if 
the sample sizes are large and one is in need of getting an approximate 
power for the test. One merely computes 

m W-[m(m4^+2)/4 J if ^ is odd 

{mn(m+n+l) [ 3+(m+n) ^ ] / [48 (m+n) ^ ] } 


(</-{m(m-Hi+l) [4(m+n) ] } 

{mn(m+n+l) [3+(m4-n)^] / [48(m4-n)^] } 


if Tttfn is even 


and make appropriate tests on the N(0,1) distribution. An important 
restriction here is that the means are assumed to be equal for the two 
groups, though if they are not equal, one can replace observations x^ 
by x^ - X and yi by yi - y. 

Again, ties in the data do not present difficulties. In the exact 
test one merely uses average ranks. For the large sample approximation. 
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the above N(O.l) statistic is altered in the denominator, which is 
»Var(W) under Hq. Var(W) becomes 


Var(W) 


{mn[16 E t .r^-Cmfn) (m+n+2)^] } 

1=1 ^ ^ 

16(m+n) (m+n-1) 


(m+n even) 


{mn[16(mfn) Z t .r^-(m+n+l)^ ] } 

i=l ^ ^ 

16 (m+n) 2 (m+n-1) 


(nri-n odd) 


Again, t. is the size of the tied group j and r^ is the average rank of 
the observation in the tied group j . 


(b) Analysis of Variance - One Factor Problem 

It la of interest here to present nonparametric methods for comparing 
means from say k categories or treatments, e.g., k test panels. Data, 
again, is obviously non-Gaussian. Suppose the data is of the form 


1 

2 3 

k 

^11 

^21 ^31 

^1 

^12 

• 

• 

X 22 X32 ••• 

• • 

• • 

^Sc2 

• 

• 

• 

l,n^ 


"k. 


As in all one-factor problems, the basic model is 
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j— 1 f2 f . m * y 


■‘ij ' " + ^ ^ 


n. 


1=1,2, . . .,k 


Z n =N 
1=1 


The are Independent from the same distribution . We again, test 

“o- "l ■ ^2 ■ ••• ■ "k • 

The test statistic Is quite simple and actually has structure that somewhat 
resembles the analysis of variance F statistic. The procedure Is called 
the Kruskal-Wallls procedure and Is based on the statistic 


H = 


12 


Z n,(R, -R. )‘ 


N(N+ 1 ) 


= ( 


12 


N(N+ 1 ) ‘'j' 3 


Z R 2 /n.) - 3 (N+ 1 ) 


where we have ranked all N observations jointly from least to greatest 

and r . denotes the rank of x , . , R. the sum of the ranks received by 
I3 ij 1 

treatment J, R, = R,/n., and R Is the average rank which Is -5- . 

3 • d J • * 

are two procedures, one based on a large sample approximation and 
Is given by 

Reject If H > 

where , is the upper probability point of the distribution 

lC““ 1 9 

with k -1 degrees of freedom. For small samples, tables exist for the 
exact distribution of H under and thus one can use the exact test. 

The percentage points are given In Table III. As one can see, the exact 
tables are somewhat limited and thus one often must resort to the x 
distribution. 
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.or ties. t,.o uoer merely computes H by using average ranbs anl then 


compute 


H' 


H 


l-( E T./[N^-N] 
j=l J 


Hera g is rbe nur-ber of Uad groups, r, is rbe sUe of rbe tied group, 
and Tj = • 

Multiple Comparisons 

Though procedures for making paired or multiple comparisons folloulng 
an analysis of variance In a nonparametric setting are rare, some do exist 
though they generally tend to be considerably more conservative than their 
parametric counterparts. Probably the most effective method of paired or 
multiple comparisons is based on the ,-statlstlc or Xukey's procedure 
which was outlined and discussed In a previous report. Samely, If the 
Kruskal-wallls test relects the hypothesis of eguallty of treatments we 
can decide treatments u and v differ when 

. ,k(kn+l) il/2 

1r^,-R^. 1 > q(a,k.~)l-32 ^ 


(only for equal sample sizes n) 

The euantity under the square root Is the standard error of the rank r^. 
For unequal sample sites an alternative procedure Is to declare a slgnlfl- 

cant difference when 


Ir -R 


u* 


. t 


> Z 


a/tk(k 


,N(Nj:iIii/2/_L+_L) 

:-l)]l 12 ^ \ % 


1/2 
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(c);. The Two-Factor Nonparametric Analysis of Variance 

Suppose the model is a fairly simple one, namely there are nk 
observations with one observation taken from each of k treatments in n 
Blocks, with the model being 


X 


ij 


= „ + Tj + 8. + 


ainL the errors are mutually Independent and come from the same population. 
Qbce again, we wish to test the hypothesis 


Hq: = ^2 “ ••• “ \ 


The test, called the Friedman test is conducted as follows: 

Within each block rank the k observations from lowest to highest. 


Let denote the rank of the joint ranking ^2 j ’ •*'’ 


X 


R. 


kj’ 


Thus is the 


“ “i k+1 

and let R. = ^ k., R^^ = ~ and of course R^ ^ 

1 j=l ^ " 

sum of the ranks received by treatment i* and is the average rank 
received by treatment !• . The test statistic Is given by 


12n " 

k(k+l) i- 


k 

-R 

• • ' 


j/i’ - 


As usual there are two approaches. The statistic S can be compared to 
upper tail points of the distribution or the exact percentage points 

of the distribution S can also be used. The exact percentage points are 
given in Table IV for 5 treatments and less. Note here, of course, the 
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strong rer.embl.ence between S and the treatment mean square used in parametric 
analysis of variance and, of course, here one is looking for significant 
differences between average rank. 

If ties exist in the data, average ranks are used and S is replaced 
by 


nk(k+l)-[l/(k-l)] Z {( ^ t3 )-k} 

1=1 j=l 

where g^ is the number of tied groups in block i, t^^ is the size of the 
tied group in block 1, and untied values within a block are counted 

as ties of size 1. 

The test described here must be made in the case of a model with 
^ interaction and one observation per combination of treatment and block 
Paired or multiple comparisons can be made using q-statistics in the same 
fashion discussed previously. There is no exact nonparametric procedure 
for detecting interaction. In addition, there is no exact procedure for 
doing analysis of variance when more than two factors are involved. 
However, one procedure which appears to perform quite well under limited 
conditions when data is not normal and several factors are involved is 

the following: 

(a) Suppose there are three factors. A, B, and C with factor A at 
a levels. Take each (E-C) combination and treat them as "blocks". 

(b) In each "block", rank the a-treatments. 

(c) Do an analysis of variance (F-test, etc.) on A using the 
resulting ranks. 
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(d) The same procedure can now be used to test factors B and C. 

Xt. should however be emphasized that this "analysis of variance of ranks 
daea not detect interaction. 

It is imperative that when nonparametric procedures are necessary 
’the number of factors should be kept low, i.e., the experiment should be 
a simple one. The main reason for this recommendation is that interaction 
cannot be detected and the exact procedures (Kruskal-Wallis and Friedman 
tests) only cover through a two factor model. 

Examples . The following pages show sample data and computer print- 
out for the Wilcoxon test, Ansar i-Bradley test, and Kruskal-Wallis test. 

II. Analysis of Variance on Sample Variances 

As was mentioned earlier, the second part of this phas involves 
a study of the appropriateness of doing analysis of variance on sample 
Y^riances . Our approach to the problem is to determine how large the 
sample sizes for the sample variances must be in order that the method be 
a reasonable one. Sample variances follow a distribution (apart from 
scale factor) and of course variates are asymptotically normal. The 
obvious question is "How much information must be in each sample variance 
before the method results in only a negligible error?" 

Let us begin by assuming that we have an analysis of variance problem 
with the basic unit being a sample variance s^ and that the "sample size", 
i.e., the number of sample variances in each cell is say n. More importantly 
we must specify that m independent observations were used in creating the 
sample variances. Thus r=m-l degrees of freedom are associated with each 
sample variance. Now, of course, to do analysis of variance on these 
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s2 one must assume that the s^ are normal with common variance. If the 

i ^ 

individual data points are Gaussian prior to forming sample variances, 
then the s’ are distributed as , where is the variance of the basic 

measurement. The homogeneous variance assumption on the s^ certainly holds 
under the hypothesis being tested in the analysis of variance. In fact if 
we assume that m is the same value for each sample variance, then 

\7 2 
Var s^ = 

It is well known that the variate 

Ar 

/2F 

which is a standardized form of x^» approaches N(0,1) as r grows large. 

The basic issue then concerns how quickly the variate approaches 
normality or more specifically, how does the nature of the distribution 
of s^ (essentially chi-square) effect the performance of the analysis of 
variance. 

Much work has been done on the robustness or sensitivity of analysis 
of variance to non-normal data. The bibliography listed in this document 
lists manv pieces of work in this area. The general consensus of these 
works is that the analysis of variance is very insensitive to non-normality 
under a wide class of conditions. If the parent distribution is continuous 
and bell shaped, the performance of analysis of variance is very good, 

[5] [8]. "Bell-shaped" here means any distribution that is not L, U, or 
J-shaped and with a moderate or even an extreme amount of skewness. When 
the raw data in an analysis of variance follows a U-shaped distribution 
the analysis of variance is very poor. Clearly how well analysis of 
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pgrfot*ins> GVGn for o boll sli3pGd dlsfiri.bufi.on> dopsnds upon fbo 
amounf of skew in fhe disfribuflon and fhe amounf of "peakedness" or 
kurfosls. As a resulf mosf robusfness sfudles (elfher Monfe Carlo or 
analyfic) affempf fo Indlcafe how fhe significance level of fhe fesf 
compares wifh fhe "adverfised" significance level, or fhat which appears 
fo be dicafed by fhe crifical poinfs from fhe F-dlsfribufion; fhe dls- 
crgpancy between these two levels is then tabulated for various conditions 
on skewness and kurtosis. Many such studies have been conducted. In 
Ho [5] the author states "the distribution of the F-statistic in analysis 
of variance is practically unaffected by lack of symmetry but may be 
slightly affected if the underlying population is roughly symmetrical 
but very flat or very peaked. Since most non-normal distributions met 
in practice are non-normal because of skewness, departures from normality 
will likely have no appreciable effect on the validity of the F-test in 
analysis of variance." It remains then to Investigate the distribution 
and give a reasonable recommendation regarding what is the minimum value 
for degrees of freedom which would insure good performance of the analysis 
of variance. The skewness and kurtosis parameters that are ordinarily 
considered when comparing to normality are 


(skewness coefficient) 
(kurtosis coefficient) 


where 

^2 “ 2r, 


is the j central moment of the distribution. 
= 8r, and y^ = 48r + 12r . As a result 


For the chi-square. 
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I 


6^ = 8/r 


Clearly as r grows larger approaches zero, and ^2 approaches 3.0, both 
the Gaussian parameter values. Tor all practical purposes, if r were as 
large as 24, = 0.33 and B 2 = 3.5 and these values are themselves close 

enough to Gaussian to warrant safe use of analysis of variance. However, 
it is doubtful that it is necessary for r to be so large. Though it is 
difficult to get a "handle" on these two parameters, certainly any value 
of Bj^ exceeded by 1.0 and B 2 in the vicinity of 4.0 should indicate 
"close enough" to symmetry to suggest safe use of analysis of variance. 
Thus if r = 10, B^ = 0.8 and B 2 = ^-2 and since the distribution is bell 
shaped, this is well within the "safe" useage area Indicated by Ho [5] 
and Norton [8] in their Monte Carlo work. 

Conclusion 

If one uses analysis of variance on sample variances, one can be 
assured of only minor errors if the sample variances are based on as many 
degrees of freedom as 10. If the sample variances are based on only 6-8 
or fewer degrees of freedom, it might result in an error in the true 
significance level of the test and, as a result, a nonparametric approach 
should be considered as an alternative to ordinary analysis of variance. 
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Table I Upper tail prohahiUtics for the null dt^trihulian of Wilcoxon’s rank 
sum W sialistie: m = 3 ( 1 ) 1 0 , « = 1 0 V?i . w = 1 1 0 ) 20 . n - 1 (1 )4 

,.o, ,ivcn m and «. .he .able en.ry lor Ihe ,x,in. v is . , { U' > x). Under these condi.iorrs, if 
.V is siuh .ha! /*„ {w :• x) -~ ll's-n w.o, m. n) - 

n = I 


3 

4 

5 

6 
7 
K 

9 

10 
11 
12 


- 3 

m - 4 

m = 5 

m - 6 

.500 

.6«)0 



.250 

.400 

.500 

.571 


.200 

.331 

.429 



.167 

.286 




.143 


; - 7 

tn 8 

in = 9 

m = 10 

m = 11 

,.M)0 

.556 




.375 

.444 

500 

.545 


.250 

.333 

.400 

.455 

.500 

.125 

.222 

.300 

.364 

.417 


.1 M 

.200 

.273 

.333 



.100 

.182 

.250 




,091 

.167 





.083 


m=l2 tti 


1 

8 

9 

10 
1 1 
12 

13 

14 

15 
lb 
I? 
IK 

19 

20 
21 


.538 

.462 

.385 

.308 

.231 

.154 

.077 


.500 

.429 

,357 

.286 

.214 

.143 

.071 


.533 
.467 
.400 
.331 
.2b 7 
.200 
.133 
.067 


f - 1 .5 

nt = 16 

\1 

m - 18 

m = 19 

m = 20 

500 

.529 





418 

.471 

.500 

.526 



.375 

.412 

.444 

.474 

.500 

.524 

.312 

.353 

.389 

.421 

.450 

.476 

.210 

.294 

.333 

.368 

.400 

.429 

.188 

.235 

.278 

.316 

.350 

.381 

.125 

.176 

.222 

.263 

.300 

.333 

.06 2 

.118 

.167 

.211 

.250 

.286 


059 

.Ml 

.158 

.200 

.238 



A)SU 

.105 

.150 

.190 




.053 

.100 

.143 





.050 

.095 






.048 
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Table I (continued) 


/!= 2 


— 

1 2 

m = 1 3 

^ 14 

= 1 5 m = U. m = 1 7 m 

i=lK m=19 m = 20 

X tfi 


— 

— 

007 

.026 

.053 

.084 

.119 

.156 

34 

35 





.013 

.(U)7 

.035 

.023 

.012 

.063 

.047 

.032 

.095 

.076 

.057 

.130 

.108 

.087 

36 






.00(> 

.021 

.043 

.069 

37 







.Oil 

.029 

.052 

38 







.005 

.019 

.039 

39 








.010 

.02b 

40 








.005 

.017 

41 









.009 

42 









,IH)4 

4 J 





// 

- 3 






V ni = 3 

ni = 4 

ni - 5 

tit - 6 

m - 7 

m = 8 

m - 9 

fv = 10 

m = 1 1 

M 

.500 

— 








\2 

.350 

.571 








13 

.200 

.429 








14 

.1(10 

.314 

.500 

.548 






IS 

.050 

.200 

. 39 3 








.114 

.2Sh 

.452 






It) 

17 

IS 


.057 

.029 

.196 
125 
.07 1 

.357 

.274 

190 

.500 

.417 

.333 

.539 

.461. 

.500 

.432 

.364 

.300 

.241 

,186 



19 

20 
21 
22 

23 

24 



.018 

.131 

.083 

.048 

.024 

.012 

,258 

.192 

.133 

.092 

.033 

.388 

.315 

.248 

.188 

.139 

.097 

.531 

.469 

.406 

.346 

.287 

,500 

.442 

.385 

25 





.017 

.067 

.141 

.234 

.330 

26 





.0(^8 

.042 

.105 

.185 

.277 

27 






.024 

.073 

.143 

.228 

2S 






012 

.050 

.108 

.184 

29 






.006 

.032 

.080 

.146 

30 







.018 

.056 

.113 

31 







.009 

.038 

.085 

32 







.005 

.024 

.063 

33 








.014 

.044 

34 








.007 

.030 

35 








.003 

.019 

3() 









.011 

37 









.005 

3H 

39 







— 



.003 


22 



Tnh!i‘ I (ajnturjcJ) 


m - 3 m = 4 ' ’ /// =- K m = m - 10 in 1 1 


6 

.600 




7 

.400 

.600 



8 

,200 

.400 

^ 7 ) 


9 

.100 

.267 

- J'./ 

.571 

10 


.133 


] 

11 


.067 

. ! -'0 

T2! 

12 



.nos 

.214 

13 



.C4S 

143 

14 




.071 

15 




o.u> 


16 

17 

18 

19 

20 
21 
22 
2? 

24 

25 



n: - 12 

m = 13 

m ~ 14 

tn - I s 

15 

.538 




16 

.462 

.533 



17 

.396 

.467 

.533 


18 

.330 

.400 

.46; 


19 

.275 

.343 

408 

.I'M 

20 

.220 

.286 

.'-SO 

. U .1 

21 

.176 

.238 


. 0>0 

22 

.132 

.190 

.250 

3n9 

23 

.099 

.152 

Ml'. 


24 

.006 

.114 

.n'>7 

'21 

25 

.044 

.086 

.1.^3 

1 M 

26 

.022 

.057 

.|IM» 

.14"^ 

27 

.011 

.038 

.075 

. il N 

28 


.019 



29 


.010 

.03^ 

.0()6 

30 



.017 

. >44 

31 



.008 

.i»2'» 

32 




.015 


.556 





444 

.556 




..i33 

.444 

.545 



.2.50 

.356 

.455 

.545 


.167 

.267 

.364 

.455 

.538 

.111 

.2(H) 

.291 

.379 

.462 

.056 

.133 

.218 

.303 

.385 

028 

,089 

.164 

.242 

.321 


.044 

.109 

.182 

.256 


.022 

.073 

.136 

.205 



.036 

.091 

.154 



.018 

.061 

115 




.030 

.077 




.015 

.051 


.026 

.013 


tu '-^16 m = \1 m » 1 S /n = 19 m = 20 


529 


.471 

.520 




.418 

.474 

.526 



.366 

.421 

.174 

.524 


3 2(» 

.374 

4 26 

.476 

.524 

.2'^S 

.327 

..179 

.429 

.4 76 

.23.5 

.287 

.3 37 

.386 

433 

.190 

.246 

.295 

.343 

.390 

164 

.211 

.258 

.305 

.35! 

.131 

.175 

.221 

.267 

.312 

.105 

.146 

,189 

.233 

.27? 

.078 

.117 

.158 

.200 

.242 

.059 

.094 

.132 

.171 

.212 

,039 

.070 

.105 

.143 

.182 
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Tabk I (i >ntinucJj 






A 

m = 12 

m = 13 

ni • 14 

ni - I 

* 1 6 

rri \1 

m ^ 18 

tn = 1 9 

m ^ 20 

24 

.527 









25 

.473 









2(> 

.420 

.500 








?7 

.367 

.450 

..*^21 







28 

.316 

.400 

.4 76 







29 

.268 

.352 

.4 79 

.500 






30 

.224 

.305 

.384 

.45(1 

.521 





31 

.182 

.261 

.3. is 

.4 1 > 

.479 





32 

.147 

.220 

29(. 

.3(.9 

. 4.38 

.500 




33 

.116 

.182 

.2 vi 

. i:/ 

.196 

.461 

.519 



34 

.090 

.148 

.216 

.287 

.356 

.421 

.481 



35 

.068 

.120 

.181 

.24 9 

.317 

.382 

444 

.500 


36 

.051 

.095 

.150 

. 21 .- 

. 28(1 

..345 

.407 

.464 

.517 

37 

.035 

.073 

.1 U 

.ISO 

.244 

.108 

.370 

.429 

463 

38 

.024 

.055 


. 1 5 1 

21 1 

.373 

.335 

.394 

.449 

39 

.015 

.041 

.0/s 

.i2.^ 

.ISO 

.239 

.300 

.359 

.415 

40 

.009 

.029 

.060 


.152 

.208 

.267 

.325 

.382 

41 

.004 

.020 

.046 

. os : 

. 12 / 

.179 

.235 

.293 

.349 

42 

.002 

.012 

.034 

.065 

.105 

.153 

.206 

.262 

.317 

43 


.007 

.024 

.05i) 

.086 

.129 

.178 

.232 

.286 

44 


.004 

.016 

. 0.^8 

.069 

.108 

.153 

.204 

.257 

45 


.002 

.010 

.028 

.055 

.089 

.131 

.178 

.229 

46 



.006 

.020 

.042 

,073 

.11 1 

.154 

..302 

47 



.003 

.013 

.032 

.059 

.092 

.132 

Ml 

4S 



.001 

. 00 *; 

.024 

.046 

.077 

.113 

.155 

49 




• y\S 

.017 

.036 

.062 

.095 

.134 

50 




.002 

.01 1 

.027 

050 

.080 

.115 

51 




.00 ! 

.007 

.(120 

.(MO 

.066 

.098 

52 





.004 

.014 

.031 

.054 

.083 

53 





.002 

.010 

. 02.3 

.044 

.069 

54 





.001 

.006 

.017 

.034 

.058 

55 






.004 

.012 

.027 

.047 

56 






.002 

.008 

.020 

.038 

57 






.001 

.005 

.015 

.030 

58 







.003 

.010 

.023 

59 







.002 

.007 

.018 

hO 







.001 

.005 

.013 

6 i 








.003 

.009 

62 








.001 

.006 

b} 








.001 

.004 

64 









. 1)02 

65 









.001 

o 5 









.001 
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Table I (cofUinued) 


1 


X ^1-4 


18 .557 

19 .443 

20 .343 

21 .24 3 

22 .171 

23 .100 

24 .057 

25 -029 

26 .('14 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 


^ = 4 


S "I = (> ^ ^ 


.548 




.452 




.365 

.543 



.278 

.457 



. 2(^6 

.381 

. 53 (> 


.143 

.305 

.464 


.095 

.238 

.394 

.533 

.056 

.176 

.324 

.467 

.032 

.129 

. 2(>4 

.404 

.016 

.086 

.206 

.341 

.008 

.052 

.158 

.285 


.033 

.115 

.230 


.019 

. U 82 

.184 


.010 

.055 

.141 


.005 

.036 

107 



.02 1 

.077 



.012 

.055 




036 



,003 

.024 


.014 

.(K)8 

004 

.002 


= 9 rM = 1 0 m - 1 1 


.530 

.470 


.413 

.527 


.355 

.473 


.302 

.420 

.525 

.252 

.367 

.475 

.207 

.318 

.426 

.165 

.270 

. 37 / 

.130 

.227 

.330 

.099 

.187 

.286 

.074 

.152 

.245 

053 

.120 

.206 

.038 

.094 

.171 

.025 

.071 

.140 

.017 

.053 

.113 

.010 

.038 

. 08 "^ 

.006 

.027 

.069 

. 0(»3 

,018 

.052 

.001 

.012 

.039 


.007 

.028 


.004 

.020 


.002 

.013 


.001 

.009 


.005 

.003 

.001 

.001 


25 



Tilhic I" ianitmucd) 


n -- 4 


X 

m ■ 12 

m - 13 

m - 14 

m ^ 1 5 

/n ^ 16 

m - 1 7 

m ^ 18 

19 

tfi - 20 

34 

.524 









35 

.476 









j 6 

.431 

.522 








37 

.385 

.478 








38 

.342 

.435 

.521 







39 

.299 

.392 

.479 







40 

-260 

.352 

.439 

.^19 






41 

.223 

.312 








42 

.190 

.274 

.360 

•M J 

.518 





43 

.158 

.239 

.3.23 

.405 

.482 





44 

.131 

.206 

.287 

-3j.8 

.446 

.517 




45 

.106 

.175 

.253 

.332 

.410 

.483 




46 

.085 

.148 

.221 

-29K 

.375 

.449 

.516 



47 

,066 

.123 

.191 

.265 

.341 

.415 

.484 



48 

.052 

.101 

.164 

.235 

.308 

.381 

.451 

.516 


49 

.039 

.082 

.139 

.205 • 

.277 

,349 

•419 

.484 


50 

.029 

.065 

.116 

.179 

.247 

.318 

.387 

.453 

.515 

51 

.021 

.051 

.096 

,154 

.219 

.287 

.356 

.422 

.485 

52 

.015 

.039 

.079 

.131 

.192 

.258 

.326 

.392 

.455 

53 

.010 

.030 

.063 

.110 

.168 

,231 

.297 

.363 

.426 

54 

.007 

.022 

.051 

.092 

.145 

.205 

.269 

.334 

.397 

55 

.004 

.016 

.040 

.076 

.124 

.181 

.242 

.306 

.368 

56 

.002 

.011 

.031 

.062 

.106 

.158 

.217 

.279 

.341 

57 

.001 

.008 

.023 

.050 

.1)89 

.138 

.193 

.253 

.314 

58 

.001 

.005 

.017 

.04(» 

.074 

.119 

.171 

.228 

• 288 

59 


.003 

.012 


.061 

.101 

.150 

.205 

.262 

60 


.002 

.009 

.024 

.050 

.086 

.131 

.183 

.239 

61 


.001 

.(106 

.0*8 

.040 

.072 

.113 

.162 

.216 

62 


.000 

.004 

.014 

.032 

.060 

.098 

.143 

.104 

63 



.002 

.010 

.025 

.049 

.083 

.125 

.174 

64 



.001 

.007 

.019 

.040 

.070 

.109 

.15.5 

65 



.001 

.005 

.015 

.032 

.059 

.094 

.137 

66 



.000 

.003 

Oil 

.026 

.049 

.08! 

.120 

67 




.002 

.008 

.020 

.040 

,069 

.105 

68 




.00! 

006 

.016 

.033 

.058 

.091 

69 




.001 

.0134 

.012 

.027 

.049 

.07V 

70 




.000 

.002 

.009 

.021 

.041 

.067 

71 





-001 

.006 

.017 

.033 

.057 

72 





.001 

.005 

.013 

.027 

.048 

73 





.000 

.003 

.010 

.022 

.041 

74 





.000 

.002 

.007 

.018 

.OM 

75 






.001 

.005 

.014 

.028 

76 






.001 

.004 

.011 

.023 

77 






.000 

.002 

.008 

.018 


26 



Tabic I (continued) 

n ^ A 


V m ~ 12 m ^ - 1 4 /// - 1 5 


7 .S 

80 

HI 

82 

82 

84 

85 
8 (> 

87 

88 
8^; 
yo 


HI == 1 7 m = I K 

m = 1 9 

m ^ 20 

.000 .002 

.006 

.015 

.001 

.004 

.Oil 

.001 

003 

.009 

.000 

.002 

.007 

.000 

.001 

.005 


.001 

.004 


.000 

.003 


.000 

.002 


.000 

.001 



.001 



.000 



.000 



.000 


n = 5 



m - 5 

rn - (> 

m - 1 

m " 8 

tn - 9 

m = 10 

28 

..soo 






29 

.4 21 






30 

.345 

.535 





31 

.274 

.465 





32 

.210 

.396 





33 

.155 

.331 

.500 




34 

.111 

.268 

.438 




35 

.075 

.214 

.378 

.528 



36 

. 04 H 

.165 

.319 

All 



37 

.028 

.123 

.265 

.416 



38 

.016 

.089 

.216 

.362 

.500 


39 

.(108 

.063 

.172 

.311 

.449 


40 

.004 

.041 

134 

.262 

.399 

.523 

41 


.026 

.101 

.218 

.350 

.477 

42 


.015 

.074 

.177 

.303 

.430 

43 


.009 

.053 

.142 

.259 

.384 

44 


.004 

.037 

.1 1 1 

.219 

.339 

45 


.002 

.024 

.085 

.182 

.297 

46 



.015 

.064 

.149 

.257 

47 



.009 

04 7 

.120 

.220 

48 



.005 

.013 

.095 

.185 

49 



.0(13 

023 

.073 

.155 

50 



.001 

.01 5 

.056 

.127 

51 




.009 

. 04 ! 

.103 

52 




.005 

.030 

.082 


27 



Table I (conUnued) 


n - 5 


- 7 m = 9 m=10 


53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 


,(103 

.021 

.065 

.002 

.014 

.050 

.001 

.009 

.038 


.006 

.028 


.003 

.020 


.002 

.014 


.001 

.010 


.000 

.006 



.004 



.002 



A \{)\ 



.001 



.000 


n - 6 


a- 

;m -• 6 

ni 7 

w = 8 

m = 9 

m = 10 

39 






40 

4h*l 





41 

.4 MV 





42 

. . » . ' i » 





4.^ 

,2‘»4 

M'iA 




44 

.24: 

•US 




45 

1 ♦ 

. ^ 

.525 



46 

.l.>5 

‘ 1 4 

.475 



47 

.120 

:6 ; 

.4 26 



48 

.09M 

.22^ 

.Ml 

.52.4 


49 

1 »6(» 

iS4 


Ml 


50 

.m4’ 

1 P 

.286 

.4.42 


51 

\ : 

.1 1 y 

.245 

..488 

.521 

52 

. MJI 

.090 

.207 

.344 

.479 

53 

.013 

.069 

.172 

.303 

.437 

54 

(M)8 

•O.Sl 

.141 

.264 

..496 

55 

.004 

.ti37 

.114 

.228 

.356 

56 

.Oil? 

.02(* 

A\9\ 

.194 

.318 

57 

Oi)l 

.017 

.071 

.164 

.281 

58 


.01 ) 

.0.S4 

.136 

.246 

59 


.007 

.041 

.112 

.214 

60 


004 

.0^0 

..(►91 

.184 

61 


,oo2 

021 

.072 

.157 

62 


001 

.015 

.057 

.132 

63 


0(r! 

.010 

.044 

.no 


28 



Table I (continued) 


n = 6 


X 

m = 6 

m ~ 1 m " H 

m ^9 

m = 10 

64 


. OIW ) 


.090 

65 


.004 

.025 

.074 

6.6 


.002 

.018 

.059 


1 • 67 



.iml 

.013 

.047 

1 6 S 



. 00 ! 

.009 

.036 

1 69 



.000 

.006 

.028 

i 70 




.004 

. 02 ! 

1 71 




. 1 K )2 

.016 

i 72 




.001 

Oil 

73 




.001 

.008 

74 




.000 

.005 

75 




.000 

.004 

76 





.002 

77 





.001 

! 78 





.001 

79 





.000 

80 





.000 

81 





.000 




^ 7 





rn - 7 

ni - 8 

/n = 9 m 

= 10 


53 

500 





54 

.451 





55 

.402 





56 

.355 

.522 




57 

.310 

.478 




58 

.267 

.433 




59 

.228 

.389 




60 

.191 

-.347 

.500 



61 

.159 

.306 

.459 



62 

.130 

.268 

.419 



63 

.104 

.232 

.379 

.519 


64 

.082 

.198 

.340 

.481 


65 

.064 

.168 

.303 

.443 


66 

.049 

.140 

.268 

.406 


67 

.036 

.116 

.235 

.370 


68 

.027 

.095 

.204 

.335 


69 

.019 

.076 

.176 

.300 


70 

013 

. 06(1 

.150 

.268 


71 

.009 

.(»■!/ 

.126 

.237 


/> 

.006 


.105 

.209 


29 



Tabic I (an) tinned) 


n = l 


n ^ H 


4 w = 7 


7.3 

.003 

74 

.002 

75 

.001 

76 

.001 

77 

.000 

78 


79 


80 


81 


82 


83 


84 


85 


86 


87 


88 


89 


90 


91 


92 


93 


94 


95 


96 


97 


98 



fn = 8 


.027 .0?:; 

.020 ».?| 

.014 .(• ? 

.010 (.4:. 

.007 .11.0, 

.005 .027 

.003 .»»2 i 

.002 . OK , 

.001 .0] I 

.001 .008 

.000 .ono 

.000 .004 

.003 
.002 
.001 
.( i(U 
.000 
ooo 
nO(t 


/; = 8 


.77 = 8 m -o - !(i 


(8 

•520 

69 

.480 

70 

.439 

71 

.399 

72 

.360 

73 

.323 

74 

.287 

75 

.263 

76 

.221 

77 

.191 

78 

.164 

79 

.139 


.5 : ‘• 


.4 M 


.444 


.407 


.371 

.31 ■ 

.336 

.4 M 3 

.30.^ 

.4-1 M 

. ^ ’• • 

4 i 1 


ni - |() 


tn 8 

- 9 

m - 10 

I 

80 

117 

.240 

.381 


HI 

.097 

.212 

.348 

. 1 ' s 

82 

080 

.185 

.317 

. 1 ! '• 

83 

.065 

.161 

.285 

no; 

84 

.052 

138 

.257 


85 

.041 

.118 

.230 

06 7 

86 

.032 

iOO 

.204 

.0>.4 

87 

.025 

.084 

.180 

.(•44 

S8 

.019 

.069 

.158 

.035 

.028 

89 

90 

.014 

.010 

.057 

.046 

.137 

.118 

022 

91 

.007 

.0.,7 

.102 

.01 7 

92 

•0 U 5 

.030 

.086 

.(02 

93 

.003 

.023 

.073 

.009 

94 

.002 

.018 

.(KiJ 

.007 

95 

.001 

.014 

.051 

.005 

96 

.001 

.010 

.042 

. o(K 

97 

.001 

.008 

.034 

002 

98 

.000 

.006 

.027 

.002 

99 

.000 

.004 

.022 

.»)0] 

100 

.UOO 

-003 

.017 

I 

101 


.002 

.013 

.02)0 

102 


.001 

.010 


103 


.001 

.008 

IM((» 

104 


.000 

.006 

hOO 

105 


.000 

.004 


106 


.000 

.003 


107 


.000 

.002 


108 


.(‘00 

.002 


109 



.(VII 


1 10 



.001 


111 



.000 


iI 2 



.000 


113 



.000 


1 14 



.000 


115 



.( K )0 


1)5 



.000 


30 



n= 10 


Table I (amtiitucil) 






/I = 9 



n = 9 



- 





= 10 


r?i = 9 

= 10 

V m = 9 m 



— 

— 

.500 

.466 


122 

.000 

.004 

86 

87 


123 

124 

.000 

.000 

.003 

.002 

8 H 

.432 


125 

.000 

.001 

89 

.398 

.516 

126 

.000 

.001 

90 

.365 

1 '>7 


.001 

91 

.333 

.484 

1 IV 


.000 

92 

., V )2 

.452 

1 4. 

1 29 


.000 

93 

94 

.273 

.245 

.421 

.390 

130 

1 3 1 


,000 

.000 

95 

.218 

.360 

1 32 


OOO 

96 

. l ‘>3 

.330 

1 33 


.000 

97 

.170 

.302 

1 34 


.000 

98 

.149 

.274 

1 35 


.000 

99 

.129 

.248 


— 

• 

100 

.in 

.223 




KH 

.095 

.200 



10 

102 

.081 

.178 



U )3 

.068 

.158 


m - 10 

104 

.057 

.139 


. 



105 

106 

.047 

MV) 

.121 

.106 


105 

10 () 

.515 

.485 

107 

.031 

.091 


luv 

.456 

U)8 

.025 

.078 


108 

.427 

109 

.020 

.067 


U ‘9 

.398 

no 

.016 

.056 


1 10 

.370 

m 

.012 

.047 


1 1 1 

.342 

112 

.009 

.039 


1 1 2 

.315 

113 

.007 

.033 


1 1 

.289 

114 

.005 

.027 


114 

.264 

115 

.004 

.022 


115 

.241 

116 

.003 

.017 


1 16 

.218 

117 

.002 

.014 


117 

.197 

IIK 

.001 

.01 1 


1 18 

.176 

119 

120 
121 

.001 

.OtH 

.000 

.009 

.007 

.005 


119 

120 

.157 

.140 


Y m 

= 10 

121 

.124 

122 

.109 

123 

.095 

124 

.083 

125 

.072 

126 

.062 

127 

.053 

128 

.045 

129 

.038 

130 

.032 

131 

.026 

132 

.022 

133 

.018 

134 

.014 

135 

.012 

136 

.009 

137 

.007 

138 

.006 

139 

.004 

140 

.003 

141 

.003 

142 

.002 

143 

.001 

144 

.001 

145 

.001 

146 

.001 

147 

.000 

148 

.000 

149 

.000 

150 

.000 

151 

.000 


152 .000 

153 -(»00 

154 .000 

155 .000 


„‘„t.OOKT. Copyrii'Jit (i) 196K, by the MaciiiilU.. ( omi'.«.»y. 



Table II Upper tail probabilities for the null distribution of the Ansari-Bradlcy 
iT statistic: 2 <^m<^n, {m + /i) < 20 

I’or given m and n, the tabic entry for the point x jcJ. Under these conditions, if 

X is such that P x) = u, thm oj, (a. m, n) ~ x. On the otiier hand, if x is such that 

“-a. then />,)('//'■- (V I)} -- /'J // < ,v} - [l = 

|1 -(1-Q)|*a.andu;, {a,tr., n) = {.v 1). 


= 2 


.X 

n = 2 

«-3 

/i - 4 

« = 5 

// = 6 

« = 7 

n = 8 

rt = 9 

n =\0 

2 

1.0000 

1.0000 

1.0000 

l.OOUO 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

3 

.8333 

.9000 

.‘>333 

. 9.^524 

.9643 

.^>722 

.9778 

.9818 

.9848 

4 

.1667 

.5000 

.6667 

.7619 

.8214 

.8611 

.8889 

.9091 

.9242 

5 


.2000 

.3333 

.5238 

.6429 

.7222 

.7778 

.8182 

.8485 

6 



.0667 

.2381 

.3571 

.5000 

.6000 

.6727 

.7273 

7 




.0952 

.1786 

.3056 

.4000 

.5091 

.5909 

8 





.0357 

.1389 

.2222 

.3273 

.4091 

9 






.0556 

.1111 

.2000 

.2727 

10 







.0222 

.0909 

.1515 

11 








.0364 

.0758 

12 









.0152 


-v; - 


X 

n = 11 

/I = 12 

n = 13 

/J 14 

n - 15 

= 16 

« = 17 

n = 18 

2 

1.0000 

1.0000 

1 .0000 

1. 0000 

1.0000 

1.0000 

1.0000 

1.0000 

3 

.9872 

.9890 

.9905 

. 9 . M 7 

.9926 

.9935 

.9942 

.9947 

4 

.9359 

.9451 

.9524 

.9583 

.9632 

.9673 

.9708 

.9737 

5 

.8718 

.8901 

.9048 

.9167 

.9265 

.9346 

.9415 

.9474 

6 

.7692 

.8022 

.8286 

8500 

.8676 

.8824 

.8947 

.9053 

7 

.6538 

.7033 

.7429 

7750 

.8015 

.8235 

.8421 

.8579 

8 

.5000 

.5714 

.6286 

.6750 

.7132 

.7451 

.7719 

.7947 

9 

.3590 

.4286 

.504 8 

. 56^37 

.6176 

.6601 

.6959 

.7263 

10 

.2308 

.2967 

.3714 

.4333 

.5000 

.5556 

.6023 

.6421 

11 

.1410 

.1978 

.2667 

.3250 

.3897 

.4444 

.5029 

.5526 

12 

.0641 

.1099 

.1714 

.2250 

.2868 

.3399 

.3977 

.4474 

13 

.0256 

.0549 

.1048 

.1500 

.2059 

.2549 

.3099 

.3579 

14 


.0110 

.0476 

i »833 

.1324 

.1765 

.2281 

.2737 

15 



.0190 

.0417 

.0809 

.1176 

.1637 

.2053 

16 




. O 0 . S 3 

.0368 

.0654 

.1053 

.1421 

17 





.0147 

.0327 

.0643 

.0947 

18 






.0065 

.0292 

.0526 

19 







.0117 

.0263 


20 ,0053 



Table II (contiuued) 


n = 3 n = 4 


4 

1.0000 

1.0000 

5 

.9000 

.9429 

6 

.7000 

.8286 

7 

.3000 

.5714 

8 

.1000 

.3429 

9 


.1429 

10 


.0286 


U 

12 

13 

14 

15 

16 

17 

18 

19 

20 


m = 3 


n = 5 

n =6 

n = 7 

l.OOOO 

1.0000 

l.OOOO 

.9643 

.9762 

.9833 

.8929 

.9286 

.9500 

.7143 

.8095 

.8667 

.5000 

.6548 

.7500 

.2857 

.4643 

.5833 

.1071 

.2857 

.4167 

.0357 

.1429 

.2500 


.0595 

.1333 


.0119 

.0500 



.0167 


n = 9 n=10 '> = 11 


n = 8 


1.0000 1.0000 

.9879 .9909 

.9636 .9727 

.9030 .9273 

.8182 .8636 

.6909 .7636 

.5455 .6364 

.3939 .5000 

.2606 .3636 

.1455 .2364 

.0727 .1364 

.0303 .0727 

.0061 .0273 

.0091 


1.0000 

1.0000 

.9930 

.9945 

.9790 

.9835 

.9441 

.9560 

.8951 

.9176 

.8182 

.8571 

.7168 

.7747 

.5979 

.6703 

.4755 

.5604 

.3497 

.4396 

.2413 

.3297 

.1503 

.2253 

.0839 

.1429 

.0420 

.0824 

.0175 

.0440 

.0035 

.0165 

.0055 


m = 3 



n = 12 

fi = 13 

ft = 14 

« - 15 

n = 16 

rt = 17 

4 

1.0000 

l.OOOO 

1.0000 

1.0000 

1.0000 

1.0000 

5 

.9956 

.9964 

.9971 

.9975 

.9979 

.9982 

6 

.9868 

.9893 

.9912 

.9926 

.9938 

.9947 

7 

.9648 

.9714 

.9765 

.9804 

.9835 

.9860 

8 

.9341 

.9464 

.9559 

.9632 

.9690 

.9737 

9 

.8857 

.9071 

.9235 

.9363 

.9463 

.9544 

10 

.8198 

.8536 

.8794 

.8995 

.9154 

.9281 

n 

,7341 

.7821 

.8206 

.8505 

.8741 

.8930 

12 

.6374 

.6964 

.7485 

.7892 

.8225 

.8491 

13 

.5297 

.6000 

.6632 

.7132 

.7575 

.7930 

14 

.4242 

.5000 

.5735 

,6324 

.6852 

.7281 

15 

.3209 

.4000 

.4794 

.5441 

.6058 

.6561 

16 

.2286 

.3036 

.3868 

.4559 

,5232 

.5789 

17 

.1516 

.2179 

.2985 

.3676 

.4396 

.5000 

18 

.0945 

.1464 

.2206 

.2868 

.3591 

.4211 

19 

.0527 

.0929 

.1529 

.2108 

,2817 

.3439 

20 

.0264 

.0536 

.1015 

.1495 

.2136 

.2719 

21 

.0110 

.0286 

.0632 

.1005 

.1548 

.2070 

22 

.0022 

.0107 

.0353 

.0637 

.1073 

.1509 

23 


.0036 

.0176 

.0368 

.0712 

.1070 

24 



.0074 

.0196 

.0444 

.0719 


33 



Table II (continued) 


= 3 



n » 1 2 " 1 3 /i = 1 4 w “ 1 5 

n = 16 

= 17 

25 

.(KI1.S .0074 

.0248 

.0456 

26 

.0025 

.0124 

.0263 

27 


.0052 

.0140 

28 


.0010 

.0053 

29 



.0018 


rn - 4 


/I = 4 


6 

1.0000 

7 

.9857 

8 

.9286 

9 

.8000 

10 

.6286 

11 

.3714 

12 

.2000 

13 

.0714 

14 

.0143 

15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 



“5 n = 6 


.0000 i.ooo(; 

.9921 .9952 

.9603 .9762 

.8889 .9333 

.7778 .8571 

.6032 .7333 

.4286 .5810 

.2619 .4190 

.1349 .2567 

.0476 .1429 

.0159 .0067 

.0238 
.0048 


n = l /I = 8 


1.000i» 1 .(j000 

.9970 .9980 

.9848 .9899 

.9576 .9717 

.9091 . .9394 

.8242 .8788 

. 7 KS 2 .7980 

.5818 .6889 

.4424 .5677 

.3030 .4323 

.1939 .31 1 1 

.100 1 .2020 
.0515 .1212 

.0182 .0606 
.0061 .0283 

.0101 
.0020 


n = 9 ^ = 10 


1 .0000 

l.OOOO 

.9986 

.9990 

.9930 

.9950 

.9804 

.9860 

.9580 

.9700 

.9161 

.9401 

.8573 

.8961 

.7762 

.8342 

.6783 

.7542 

.5650 

.6593 

.4503 

.5554 

.3357 

.4446 

.2378 

.3407 

.1538 

.2458 

.0923 

.1658 

.0490 

.1039 

.0238 

.0599 

.0084 

.0300 

.0028 

.0140 


.0050 


.0010 


n - 11 

rt = 12 

1.0000 

1.0000 

.9993 

.9995 

.9963 

.9973 

.9897 

.9923 

.9780 

.9835 

.9560 

.9670 

.9238 

.9429 

.8769 

.9066 

.8154 

.8582 

.7385 

.7951 

.6520 

.7225 

.5546 

.6374 

.4564 

.5473 

.3590 

.4527 

.2711 

.3626 

.1934 

.2775 

.1319 

.2049 

.0821 

.1418 

.0484 

.0934 

.0256 

.0571 

.0125 

,0330 

.0044 

.0165 

.0015 

.0077 


.0027 


.0005 



Table II (continucJ) 


m = 4 


X 

« = 13 

rt - 14 

n = 15 

n = 16 

6 

1.0000 

1.0000 

1 .0000 

1 .0000 

7 

.9996 

.9997 

.9997 

.9998 

8 

.9979 

.9984 

,9987 

.9990 

9 

.9941 

.9954 

.9964 

.9971 

10 

.9874 

.9902 

.9923 

.9938 

n 

.9748 

.9804 

.9845 

.9876 

12 

.9563 

.9660 

.9732 

.9785 

13 

.9286 

.9444 

.9561 

.9649 

14 

.8908 

.9144 

.9324 

.9459 

15 

.8408 

.8742 

.9002 

.9197 

16 

.7811 

.8245 

.8599 

.8867 

17 

.7101 

.7647 

.8101 

.8448 

18 

.6319 

,6967 

.7528 

.7961 

19 

.5471 

.6209 

.6873 

.7391 

20 

.4613 

.5412 

.6166 

.6764 

21 

.3761 

.4588 

.5413 

.6078 

22 

.2979 

.3791 

.4654 

.5368 

23 

.2261 

.3033 

.3896 

.4632 

24 

.1655 

.2353 

.3189 

.3922 

25 

.1151 

.1755 

.2531 

.3236 

26 

.0765 

.1258 

.1953 

.2609 

27 

.0471 

.0856 

.1450 

.2039 

28 

.0277 

.0556 

.1042 

.1552 

29 

.0147 

.0340 

.0712 

.1133 

30 

.0071 

.0196 

.0470 

.0803 

31 

.0025 

.0098 

.0289 

.0541 

32 

.0008 

-.0046 

.0170 

.0351 

33 


.0016 

.0090 

.0215 

34 


. 000.1 

.0044 

.0124 

35 



.0015 

.0062 

36 



.0005 

.0029 

37 




.0010 

38 




.0002 

^/ = 5 

X w = 5 n 

= 6 n 

= 7 n 

= 8 n 

= 9 f» = 10 « = 1 1 


9 

1 .0000 

1 .0000 

1.0000 

10 

.9921 

.9957 

.9975 

11 

.9762 

.9870 

.9924 

12 

.9286 

.9610 

.9773 

13 

.8492 

.9156 

.9495 


1 .0000 

1 .0000 

1.0000 

1.0000 

.9984 

.9990 

.9993 

.9995 

.9953 

.9970 

.9980 . 

.9986 

.9860 

.9910 

.9940 

.9959 

.9689 

.9800 

.9867 

.9908 


35 



Table II (continued) 


m = 5 


X 

n « 5 

n ~ 6 

n = 7 

M = 8 

n = 9 

n = 10 

«= 11 

14 

.7302 

.8420 

.9015 

.9386 

.9600 

.9734 

.9817 

IS 

.5873 

.7446 

.8333 

.8936 

.9291 

,9524 

.9670 

16 

.4127 

.6147 

.7374 

.8275 

.8821 

.9197 

.9437 

17 

.2698 

.4805 

.6237 

.7451 

.8212 

.8761 

.9116 

18 

.1508 

.3463 

,5000 

.6457 

.7423 

.8182 

,8681 

19 

.0714 

.2294 

.3763 

.5385 

,6523 

.7483 

.8132 

20 

.0238 

.1342 

,2626 

.4266 

.5514 

.6663 

.7468 

21 

.0079 

.0693 

.1667 

.3209 

.4486 

.5771 

.6708 

22 


.0303 

.0985 

.2269 

.3477 

.4832 

.5870 

23 


.01 OH 

.0505 

.1507 

.2577 

.3916 

.5000 

24 


.0022 

.0227 

.0917 

.1788 

.3044 

.4130 

25 



,0076 

.0513 

.1179 

.2268 

,3292 

26 



.0025 

.0249 

.0709 

.1608 

.2532 

27 




.0109 

.0400 

.1086 

.1868 

28 




.0039 

,0200 

.0686 

.1319 

29 




.0008 

,0090 

.0406 

.0884 

30 





.0030 

.0220 

.0563 

31 





.0010 

.0107 

.0330 

32 






.0047 

.0183 

33 






.0017 

.0092 

34 






.0003 

.0041 

35 







.0014 

36 







.0005 


m = 5 


X 

n = 12 

= 13 

f) = 14 

rt ~ 15 

9 

1.0000 

1 .0000 

1 .0000 

1.0000 

10 

.9997 

.9098 

.9998 

.9999 

11 

.9990 

.9993 

,9995 

.9996 

12 

.9971 

.9979 

,9985 

.9988 

13 

.9935 

.9953 

,9966 

.9974 

14 

.9871 

.9907 

.9931 

.9948 

15 

.9767 

.9832 

.9876 

.9907 

16 

.9601 

.9711 


.9840 

17 

.9368 

.9538 

.9659 

.9743 

18 

.9047 

. 9 J 95 

.9476 

.9604 

19 

.8633 

.8978 

,9235 

.9417 

20 

.8116 

. 8->69 

.8920 

.9171 

21 

.7508 

.8079 

.8533 

.8861 

22 

.6810 

.7498 

,8067 

.8483 

23 

.6054 

.6846 

.7530 

.8038 



Table II (continued) 

m = 5 


X 

n = 12 

/ i » 13 

rt » 14 

15 

24 

.5254 

.6130 

.6923 

.7523 

25 

.4449 

.5383 

.6267 

.6950 

26 

.3662 

.4617 

.5572 

.6329 

27 

.2928 

.3870 

.4864 

.5673 

28 

.2262 

.3154 

.4157 

.5000 

29 

.1690 

.2502 

.3478 

.4327 

30 

.1214 

.1921 

.2840 

.3671 

31 

.0835 

.1431 

.2262 

.3050 

32 

.0546 

.1022 

.1751 

.2477 

33 

.0339 

.0705 

.1318 

.1962 

34 

.0197 

.0462 

.0960 

.1517 

35 

.0107 

.0289 

.0675 

.1139 

36 

,0052 

.0168 

.0455 

.0829 

37 

.0023 

.0093 

.0294 

.0583 

38 

,0008 

.0047 

.0181 

.0396 

39 

.0002 

.0021 

.0105 

.0257 

40 


.0007 

.0057 

.0160 

41 


.0002 

.0028 

.0093 

42 



.0012 

.0052 

43 



.0004 

.0026 

44 



.0001 

.0012 

45 




.0004 

46 




.0001 


m = 6 


JC 

/I = 6 

/i = 7 

n = 8 

rt = 9 

/J = 10 

= 11 

n = 12 

/» * 13 

fi » 14 

12 

1.0000 

1.0000 

1.0000 

1.0000 

1 .0000 

1.0000 

1.0000 

1.0000 

1.0000 

13 

.9989 

.9994 

.9997 

.9998 

.9999 

.9999 

.9999 

1.0000 

1.0000 

14 

.9946 

.9971 

.9983 

.9990 

.9994 

.9996 

.9997 

.9998 

.9999 

15 

.9848 

.9918 

.9953 

.9972 

.9983 

.9989 

.9992 

.9995 

.9996 

16 

.9632 

.9802 

.9887 

.9932 

.9958 

.9973 

.9982 

.9987 

.9991 

17 

.9264 

.9592 

.9760 

.9856 

.9910 

.9942 

.9961 

.9973 

.9981 

18 

.8658 

.9242 

.9547 

.9724 

.9825 

.9887 

.9925 

.9948 

.9964 

19 

.7846 

.8735 

.9217 

.9518 

.9692 

.9799 

.9865 

.9907 

.9935 

20 

.6807 

.8048 

.8751 

.9215 

.9487 

.9663 

.9772 

.9843 

.9890 

21 

.5649 

.7203 

.8139 

.8803 

.9202 

.9469 

.9636 

.9749 

.9823 

22 

.4351 

.6189 

.7366 

.8260 

.8812 

.9199 

.9445 

.9613 

.9725 

23 

.3193 

.5122 

.6474 

.7600 

.8322 

.8849 

.9190 

,9431 

.9591 

24 

.2154 

.4038 

.5501 

.6829 

.7717 

.8407 

.8860 

.9191 

.9413 

25 

.1342 

.3030 

.4499 

.5984 

.7025 

.7877 

.8451 

.8887 

.9184 

26 

.0736 

.2133 

.3526 

.5085 

.6246 

.7259 

.7962 

.8514 

.8896 


37 



Table II {continued} 


m " 0 


V 

n » 6 

n «7 


n = 9 

n ^ 10 

n = 11 

n =12 

«= 13 

n = 14 

27 

.0368 

.1410 

.2634 

.4190 

.5425 

.6574 

.7398 

.8074 

.8549 

28 

.0152 

.0851 

.1861 

.3323 

.4575 

.5831 

.6765 

.7564 

.8138 

29 

.0054 

.0484 

.1249 

.2543 

.3754 

.5065 

.6082 

.6996 

.7668 

30 

.0011 

.0239 

.0783 

.1860 

.2975 

.4292 

.5364 

.6376 

.7139 

31 


.0105 

.0453 

. 130.3 

.2283 

.3549 

.4636 

.5723 

.6566 

32 


.0035 

.0240 

.0859 

.1678 

.2851 

.3918 

.5049 

.5954 

33 


.0012 

.0113 

.0539 

. 11 K 8 

,2226 

.3235 

.4376 

.5322 

34 



.0047 

.0312 

.0798 

.1678 

.2602 

.3716 

.4678 

35 



.0017 

.0170 

.0513 

.1226 

.2038 

.3094 

.4046 

36 



.0003 

, 00<?2 

.0308 

.0859 

.1549 

.2518 

.3434 

37 




.0036 

.0175 

.0579 

.1140 

.2002 

.2861 

38 




.0012 

.0090 

.0370 

.0810 

.1550 

.2332 

39 




.0004 

.0042 

.0226 

.0555 

.1170 

.1862 

40 





.0017 

.0128 

.0364 

.0855 

. 145 ! 

41 





.0006 

.0069 

.0228 

.0608 

.1104 

42 





.0001 

,0033 

.0135 

.0415 

.0816 

43 






.0015 

.0075 

.0274 

.0587 

44 






.0005 

.0039 

.0172 

.0409 

45 






.0002 

.0018 

.0104 

.0275 

46 







.0008 

.0058 

.0177 

47 







.0003 

.0031 

.0110 

48 







.0001 

.0015 

.0065 

49 








,0007 

.0036 

50 








.0002 

.0019 

51 








.0001 

.0009 

52 









.0004 

53 









.0001 

54 









.0000 





m 

= 7 




X 

n «7 

n -8 

n - 9 

n == 10 

rt = n 

= 12 

13 

16 

1.0000 

I.OIJOO 

l.OOiiO 

1.0000 

1.0000 

1.0000 

1.0000 

17 

.9994 

.9997 

.9998 

.9999 

1.0000 

1 .0000 

1.0000 

18 

.9983 

.9991 

.9995 

.9997 

.9998 

.9999 

.9999 

19 

.9948 

.9972 

.9984 

.9991 

.9994 

.9996 

.9998 

20 

.9878 

.9935 

. 9 % 3 

.9978 

.9987 

.9992 

.9995 

21 

.9744 

9 i »62 

.9921 

.9954 

.9972 

.9982 

.9988 

22 

.9534 

.9744 

.98 SI 

.9912 

.9946 

.9966 

.9978 

23 

.9196 

, 9 M 9 

.9734 

.9841 

.9901 

.9937 

.9959 

24 

.8730 

.9270 

.9559 

.9734 

.9833 

.9893 

.9930 

25 

.8106 

.8878 

.930') 

.9574 

.9729 

.9826 

.9885 



Table II (continued) 


m ' 1 


26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 


n = l 

.7348 

.6463 

.5507 

.4493 

.3537 

.2652 

.1894 

.1270 

.0804 

.0466 

.0256 

.0122 

.0052 

.0017 

.0006 


n = 8 « = 9 


.8375 

.7748 

.7021 

.6194 

.5324 

.4435 

.3577 

.2777 

.2075 

.1478 

.1005 

.0648 

.0393 

.0221 

.0115 

.0053 

.0022 

.0008 

.0002 


.8965 

.8523 

.7981 

.7336 

.6608 

.5820 

.5000 

.4180 

.3392 

.2664 

.2019 

.1477 

.1035 

.0694 

.0441 

.0266 

.0149 

.0079 

.0037 

. 00)6 

.0005 

.0002 


II = 10 

n = 11 

n = 12 

n = 13 

.9354 

.9583 

.9730 

.9820 

.9059 

.9381 

.9595 

.9727 

.8685 

.9118 

.9415 

.9602 

.8221 

.8782 

.9181 

.9435 

.7676 

.8374 

.8889 

.9223 

.7052 

.7887 

.8532 

.8958 

.6368 

.7333 

.8111 

.8637 

.5637 

.6714 

.7626 

.8258 

.4888 

.6050 

.7085 

.7822 

.4139 

.5353 

.6494 

.7332 

.3421 

.4647 

.5869 

.6795 

.2753 

.3950 

.5220 

.6219 

.2154 

.3286 

.4568 

.5616 

.1633 

.2667 

.3925 

.5000 

.1199 

.2113 

.3311 

.4384 

.0847 

.1626 

.2735 

.3781 

.0576 

.1218 

.2213 

.3205 

.0375 

.0882 

.1749 

.2668 

.0233 

.0619 

.1350 

.2178 

.0136 

.0417 

.1014 

.1742 

.0075 

.0271 

.0742 

.1363 

.0038 

.0167 

.0526 

.1042 

.0017 

.0099 

.0361 

.0777 

.0007 

.0054 

.0239 

.0565 

.0003 

.0028 

.0152 

.0398 

.0001 

.0013 

.0092 

:0273 


.0006 

.0053 

.0180 


.0002 

.0029 

.0115 


.0001 

.0015 

.0070 



.0007 

.0041 



.0003 

.0022 



.0001 

.0012 



.0000 

.0005 




.0002 




.0001 




.0000 



Table II (naninued) 
ri - H 



n = 8 

n 9 

.'I MO, 

/J - 11 

/I - 1 2 

20 

1.0000 

l.OOOO 

1.0000 

1 .0000 

l.OOOO 

21 

,9999 

l.OIKH) 

1,0000 

10(100 

1.0000 

22 

.9996 

.9998 

.9999 

.9999 

1.0000 

23 

.9989 

.9994 

.9997 

.9998 

.9999 

24 

.9974 

.9986 

.9992 

.9996 

.9997 

25 

.9941 

.9969 

9983 

.9990 

.9994 

26 

.9885 

.9938 

.9965 

.9980 

.9988 

27 

.9789 

.9886 

.9935 

9962 

.9977 

28 

.9643 

.9804 

.9887 

.9934 

.9960 

29 

.9428 

.9r.H0 

.9813 

.9889 

.9932 

30 

.9133 

.9.S04 

,9704 

.9823 

.9890 

31 

.8737 

.9262 

.9551 

.9728 

.9830 

32 

.8246 

.8947 

.9344 

.9598 

.9745 

33 

.765<! 

8549 

.9075 

.9423 

.9629 

34 

.6970 

.8069 

.8738 

.9199 

.9477 

35 

.6212 

7508 

.8328 

.8918 

.9281 

36 

.5413 

.6877 

.7847 

.8578 

.9038 

37 

.4587 

M84 

:?296 

.8174 

.8742 

38 

.3788 

.5457 

.6686 

.7710 

.8392 

39 

.3030 

.4714 

.6031 

.7189 

.7986 

40 

.2350 

..o>,s3 

yul 

-6021 

.7528 

41 

.1754 

.3281 

.4653 

.6015 

.7022 

42 

.1263 

.2636 

3969 

-5386 

.6476 

43 

.0867 

.2055 

3314 

4746 

.5898 

44 

.0572 

.1557 

.2704 

4113 

.5302 

45 

.0357 

.1139 

2153 

.3500 

.4698 

46 

.0211 

.0807 

.1072 

292.'' 

.4102 

47 

.0115 

.0548 

.1262 

.2394 

.3524 

48 

.0059 

.0358 

.0925 

-1919 

.2978 

49 

.0026 

.0221 

.0(.56 

.1503 

.2472 

50 

.0011 

.0131 

.0449 

.1150 

.2014 

51 

.0004 

.UO?2 

.0296 

.0856 

.1608 

52 

.0001 

Ot}37 

.0187 

.0021 

.1258 

53 


.OOP 

I.M 13 

.0437 

.0962 

54 


.i'0o7 

.01(0 5 

,0298 

.0719 

55 


.'>002 

.00,35 

.0196 

.0523 

56 


.OOui 

.001 7 

■ .0124 

.0371 

57 



,o;)0K 

.0075 

.0255 

58 




.0043 

.0170 

59 



,000! 

.{t()23 

.01 10 

60 



('M)OO 

.0012 

.0068 

61 




.(UU16 

.0040 

62 




.0002 

.0023 

63 




.0(>01 

.0012 


40 



Table II (a^iUifiuril) 


m -- H 


» = S /J - 9 ;i = \0 fi = II ri - 12 



64 

65 

66 

67 

68 




m 

- 9 


.V 

n - 9 

n = 10 

ll 

25 

1 .0000 

l.OOUO 

1 .0000 

26 

1.0000 

1.0000 

1. 0000 

27 

.9999 

.9999 

l.OOOO 

28 

.9996 

.9998 

.9999 

29 

.9991 

.9995 

.9997 

30 

.9981 

.9990 

.9995 

31 

.9963 

.9980 

.9989 

32 

.9932 

.9964 

.9980 

33 

.9882 

.9937 

.9964 

34 

.9805 

.9894 

.9940 

35 

.9695 

.9831 

.9903 

36 

.9540 

.9741 

.9849 

37 

.9332 

.9618 

.9773 

38 

.9062 

.9453 

.9669 

39 

.8724 

.9240 

.9532 

40 

.8313 

.8972 

.9355 

41 

.7833 

.8646 

.9133 

42 

.7283 

.8259 

.8862 

43 

.6677 

.7813 

.8538 

44 

.6025 

.7310 

.8160 

45 

.5346 

.6759 

.7731 

46 

.4654 

.6166 

.7251 

47 

.3975 

.5548 

.6729 

48 

.3323 

.49U. 

.6173 

49 

.2717 

.4287 

.5593 



.0000 

.0006 

.0003 

.0001 

.0000 

.0000 



/n 

= 9 

•V 

/2- 9 

« = in 

= w 

50 

.2167 

.3673 

.5000 

51 

.1687 

.3092 

.4407 

52 

.1276 

.2552 

,3827 

53 

.0938 

.2064 

.3271 

54 

.0668 

.1632 

,2749 

55 

.0460 

.1262 

.2269 

56 

.0.305 

.0952 

.1840 

57 

.0195 

.0700 

.1462 

58 

.0118 

.0500 

.1138 

59 

.0068 

.0347 

.0867 

60 

.0037 

.0232 

.0645 

61 

.0019 

.0150 

.0468 

62 

.0009 

.0093 

.0331 

63 

.0004 

.0056 

.0227 

64 

.000! 

.0031 

.0151 

65 

.0000 

.0017 

.0097 

66 


.0008 

.0060 

67 


,0004 

.0036 

68 


.0002 

.0020 

69 


.0001 

.0011 

70 


.0000 

.0005 

71 



,0003 

72 



.0001 

73 



.0000 

74 



.0000 


41 



lahlc II li'ijntiniu'd) 


m 

= 10 

ni 

10 

ni 

= 10 

X 

ti ^ 10 

.K 

n 10 

X 

10 

30 

1.0000 

4 7 

.8993 

64 

,1007 

31 

1.0000 

4. S’ 

.8694 

65 

.0761 

32 

1.0000 

4 9 

.8344 

66 

.0560 

33 

.9999 

5M 

.7940 

67 

.0403 

34 

.9998 

5 ! 

.7486 

68 

.0282 

35 

.9996 

2 

.6986 

69 

.0192 

36 

.9992 

5.3 

.6449 

70 

.0126 

37 

.9984 

.S4 

.588! 

71 

.0080 

38 

.9971 • 


.5 296 

72 

.0049 

39 

.9951 


.4704 

I'S 

.0029 

40 

.9920 

^7 

.4119 

74 

.0016 

41 

.9874 

.SS 

^551 

75 

.0008 

42 

.9808 


.UU4 

76 

.0004 

43 

.9718 

( ■* 

.2514 

77 

.0002 

44 

.9597 

^ i 

.2^160 

78 

.0001 

45 

.9440 

V. 4 

.1656. 

79 

.0000 

46 

,9239 

6 


80 

.0000 


Computedby G. A. Mack on Die i)liu» M.iU* I'nivcrsuv UiNI 370/165. 



Tatle III 

EXACT PROBABILITY LEVELS FOR THE KRUSKAL-WALLIS TEST 


The upper 10% of the exact probability distribution 
of the Kruskal-Wall is test statistic is given for the 
following cases involving k samples. 


k = 3 , ^ 6 

"l " ^ 

= P3 = 8 

k = 4 , n^ 4 

k = 5 . n. 3 


43 



h P < H>h ) 

17 7 . 

3.714 .70000 

4.571 .n^6f>7 

3 ? 1 

4.255 .10000 

3 2 2 

^ ,1 047 ^ 

^.SOO 

4.714 .047^? 

^).3S7 .0?ftS7 

3 3 1 

4.*? 71 . 10000 

3.143 .04?B3 

3 3 ? 

4.3'^B .10000 

4.BS4 .09^B0 

S.OOO .(J7S00 
S.139 .0^071 

3 .331 • . 03/14 
3.S33 .07300 

3*/3 0 .('1071 

3 3 3 

4.3i:3 .10000 

S.067 .0B371 

5.4?2 .07143 

^.300 .03000 

3.389 .07837 

S.9S3 .07S00 

3.489 .01071 

7.700 .00337 

4 7 1 

4.018 .11429 

4. son .07319 
4.821 .03714 

4 2 2 

4.4 3^1 .1(8(00 

4.300 .00048 

3.12S .03238 

3.333 .03333 

3.300 .((2381 

3.000 .01429 


h 

P( M>h ) 

4 

3 1 

3.889 

. 12837 

4.036 

.09283 

4,0<^7 

,08371 

4.208 

.07837 

4.7 34 

.07143 

S.OOO 

.03714 

3.208 

, OSrjOO 

S.389 

.03371 

S. 833 

. 02143 

4 

3 2 

4 . 4 4 4 

, 10139 

4 . S 11 

.09841 

4 . 344 

. 08371 

4.311 

.08234 

4.711 

. 07937 

4,811 

.07319 

4.878 

. 07302 

4.900 

.0 7143 

4. 78 

, 03873 

3.078 

.03714 

5. 144 

. 03397 

3 . 378 

.03238 

3.400 

. 03079 

3.444 

, 04303 

3. 3(K) 

. 03938 

3.3) 1 

,03173 

3, 800 

. 0^013 

3.000 

.02381 

3.111 

, 02((33 

0.144 

.0)429 

3, 3 00 

.01111 

(1,444 

.00794 

7. 000 

. 00473 

4 

3 3 

4. 70(' 

. 1 0093 

4 . 709 

.09238 

4.818 

. 08473 

4.843 

, 08093 

3,000 

.07429 

3.034 

.07fJ48 

3.109 

.03732 

3.233 

.03381 

3.483 

,(-3l9(^ 

3.300 

,03319 

3 . 3 7 A 

. 03333 

3.72 7 

, 03048 

3.7-1 

.04371 

3 .93o 

,r)^3l9 

3. 9 82 

.03429 

3.018 

.02337 

3. 1 33 

, 0 ^4 7 3 

3.300 

.02283 


h 

r> ( H>h ) 

H 

3 3 

3. 

.01714 

3,364 

.01381 

3,709 

.01283 

3.743 

.01000 

7.000 

.00319 

7.318 

.00429 

7.433 

.002 3 8 

8.018 

.00143 

4 

4 1 

4.037 

.10139 

4 . I 3 V 

. 08234 

4.237 

.03984 

4,800 

.03337 

4.837 

.05397 

4,93 7 

.04732 

3.100 

.04127 

3.3-S7 

.034 9 2 

3.00^' 

.02837 

3,147 

.02222 

3,637 

.00952 

4 

4 2 

4.44 3 

.10283 

4,333 

.09778 

4.38. 2 

.09397 

4 .39 ] 

.f'8000 

4 ,77 3 

,074Q2 

4.83^'' 

.07111 

4.0-n 

.03473 

3 , 1 > 7 

.05714 

3.233 

.05203 

3. 

.04571 

3.3 09 

. 04444 

3.333 

.04l9f> 

3.343 

.03937 

3,727 

.03429 

8.043 

.02794 

^.((8 2 

.02‘v'»0 

3.32/ 

.((2413 

3,409 

, 02 ! 7^ 

3.543 

.02032 

3. 3(M) 

,01331 

3.32 7 

,01^^7 

3 . 3 ; 3 

,0Kr/9 

/.0 33 

.00571 

7.282 

^ 004 44 

7.833 

. 0(' ! -iO 

4 

4 3 

4 . 4 7 7 

. in217> 

4 , 44 

.09005 

4,3 73 

. 09 7 1 4 


h p ( H > h ) 

4 4 3 


4.398 

.09 3,3 3 

4.712 

.09022 

4.750 

.08745 

4.894 

.08334 

5.053 

.07.810 

5.144 

.07290 

5.182 

.03840 

5.212 

.03533 

5.295 

. 03320 

5.303 

,03078 

5.323 

,05801 

5.383 

.05383 

3,500 

.03177 

5.573 

.03074 

5.59 8 

.04833 

5.337 

.04693 

5.803 

.04485 

5.932 

.04312 

3,932 

.04 139 

3.000 

.04000 

3,043 

.03831 

3.033 

.03481 

3. 144 

.03203 

3.137 

.03035 

3, 182 

.02931 

3.348 

.02719 

3.383 

.02313 

3.394 

.02473 

3.4 09 

.02338 

3.417 

•02135 

3.545 

.02031 

3.359 

.02009 

3.712 

.01905 

3.727 

.01833 

3.932 

.01332 

7.000 

.01393 

7.053 

.01420 

7.076 

.01143 

7.133 

.01074 

7.144 

.009 7 0 

7.212 

. 009(^0 

7.477 

.09^78 

7,30 8 

.0041d 

7.333 

.00381 

7.382 

.00312 

7.848 

.00294 

8. 227 

.00183 

8.323 

.00121 

8,9.00 

,00052 

4 

4 4 

4.500 

. 10424 

4.354 

.09332 

4. 739 

. 0935 1 

4.885 

.08589 
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h 

P( H>h) 

h 

p( H> h) 

A A 

A 

5 3 

, 1 

A,9f>2 

,08000 

4.284 

.08333 

5, 115 

,07A11 

4,338 

,07937 


,06'^68 

4,551 

.07540 

5,53H 

, 057A9 

4,711 

, 05556 

5 .65A 

.05A58 

4.87i 

.051 59 

5*<S92 

.0A866 

4,960 

, 0^+762 

5.POB 

, 0 A A 1 6 

6,404 

.04365 

^.noo 

,0Ar.3S 

6,44 0 

.035/1 

6.03R 

.03654 

5.760 

.02778 

6.269 

.03273 

6.044 

.01984 

6.500 

.02996 

6.400 

.nil 90 

h.^11 

.02632 



6.615 

.02624 

S 

^ 2 

6.731 

,02147 



6.962 

,01939 

4,495 

.10079 

7.038 

,01766 

4.651 

.09127 

7.269 

.01593 

4.695 

,08889 

7.385 

.01455 

4. 724 

. 08730 

7.^23 

.01316 

4.727 

.08492 

7.538 

.01074 

4.815 

,07143 

7.65A 

.00762 

4,869 

.06667 

7.731 

.00658 

4,913 

.06349 

8.000 

,00485 

4.94? 

.06190 

8.115 

.00312 

5.076 

, OS952 

8 .3 A6 

.0024? 

5 .087 

.05317 

8.65A 

,0013'4 

5. 105 

.05159 

8,769 

.00121 

5,251 

.04921 

9,269 

,00052 

5, 349 

.04603 

9.8A6 

.00017 

5.513 

,04444 



5.5 24 

, 04286 

5 

2 1 

5,547 

.04127 



5,72 7 

.0365 1 

A, 050 

.11905 

5 .742 

,03413 

A. 200 

,09524 

5,765 

.03333 

A ,ASO 

.0714^ 

6 ,8 04 

.07754 

s.ooo 

.04762 

5,94 9 

,02619 

5.250 

.03571 

6.004 

.02460 



<^,033 


5 

2 2 

6 . 0 i 

.02063 



6, 124 

.01984 

A .293 

.12169 

6,295 

.01667 

A. 373 

.08995 

6.385 

,01587 

A, 573 

.08466 

6 ,415 

,01508 

A, 800 

.06349 

6,818 

,01190 

A. 893 

.06085 

6 , 8 2 

.01032 

5,OAO 

. 05564 

6.909 

.00873 

5.160 

.03439 

6,949 

.00556 

5.693 

.02910 

7. 18? 

, 00397 

6,000 

.01852 

7.636 

,00238 

6,133 

.01323 



6.533 

.00794 

5 

3 3 

5 

3 1 

4.412 

.10909 



4 .533 

.09697 

3. HAD 

.12307 

4.679 

.09351 

A . 0 1 8 

.09624 

4 , 7 7 6 

.09004 


h 

p{ H> h) 

h 

P{H> h) 

5 3 

3 

5 4 1 

4.800 

.08658 

5.558 

.03492 

4.848 

,08528 

5.596 

.03333 

4,861 

,08182 

5.733 

.0269B 

4 .909 

.07922 

5.776 

.02S40 

5.04 2 

,07749 

5.H5R 

.02381 

5-079 

.06926 

5.864 

.02222 

5.103 

.06710 

5.967 

.02063 

5.212 

.06494 

6.431 

.01905 

5.261 

.06234 

6.578 

.015B7 

5.345 

.05758 

6.818 

.01270 

5.442 

.05498 

6.840 

.01111 

5.503 

.05325 

6.955 

.00794 

5.515 

.05065 

7.3 64 

.00476 

5.648 

,0489? 



5.770 

.04675 

5 

4 2 

5.867 

.04156 


.10072 

6.012 

.03983 

4.518 

6.061 

,03290 

4.541 

.09B41 

6.109 

.03203 

4.614 

.09004 

6. 194 

.02684 

4 , 664 

.0B831 

6.303 

.02554 

4.768 

.07937 

6.315 

.02121 

4.791 

.07792 

6.376 

.02035 

4.800 

.07561 

6.533 

.01905 

4.818 

.07417 

6.594 

.01861 

4.841 

.07244 

6,715 

.01385 

4.868 

.07100 

6.776 

.01299 

4.950 

.06263 

6.86 1 

.01212 

5.073 

.06147 

6.98? 

.01126 

5,155 

.05916 

7.079 

.00866 

5.164 

.05310 

7,333 

.00779 

5.255 

.05195 

7.467 

.00758 

5.268 

.05051 

7.503 

.00584 

5.273 

.04R77 

7.515 

,00541 

5.300 

.04762 

7.6 36 

.00411 

5,314 

.0461B 

7.879 

.002 8 1 

5.414 

.04502 

8.048 

,00195 

5.518 

.04271 

8.242 

. 00108 

5.523 

.04156 

8.727 

.00065 

5. 564 

.03B10 



5.641 

.03694 

5 

4 1 

5.664 

.0360B 



5.755 

•034V2 

3,9 60 

.10159 

5.823 

.03377 

3,987 

,09841 

5.891 

.03203 

4.205 

.09524 

5.9‘?5 

.03030 

4.222 

.08730 

5.973 

.02915 

4.287 

.07143 

6.005 

.02626 

4.549 

.06667 

6.041 

.02540 

4.636 

.06349 

6.068 

.02482 

4.724 

.06032 

6.118 

.02395 

4.833 

.05873 

6.141 

.02280 

4.860 

.05556 

6.223 

.02193 

4.985 

.04444 

6.368 

.02136 

5.07 8 

.04127 

6.391 

.02078 

5.160 

,03810 

6.473 

.02020 

5.515 

.03651 

6.505 

.01962 



h P(H>h) 


5 A 

2 

6.SA1 

.01732 

6.SS0 

.01674 

<S.S^A 

.01616 

6.6S5 

.01558 

6.723 

.01501 

6.905 

.01385 

6.91A 

.01328 

7.00(1 

.01299 

7.01H 

.01212 

7. 064 

.01183 

7. IIB 

.01010 

7.205 

.00895 

7.255 

.00866 

7.291 

.00750 

7.450 

.00722 

7.500 

,00693 

7.568 

,00606 

7.573 

.00491 

7.773 

.00375 

7.814 

.00260 

8.018 

.00202 

8.114 

.00144 

8.591 

.00087 

5 ^ 

^ 3 

4.523 

. 10332 

4.549 

.09892 

4*564 

,09747 

4.645 

.09466 

4.676 

.09329 

4.754 

.09076 

4.788 

.08939 

4.H10 

.08831 

4. 829 

.08326 

4.856 

.08225 

4,881 

,08102 

4.891 

.07763 

4.938 

,07540 

4.953 

.07424 

4.983 

.0 7330 

5 .041 

.('7229 

5.045 

.07121 

5.106 

.07013 

5. 137 

.06825 

5,158 

.06732 

5.179 

. 065 30 

5.291 

.06320 

5.308 

.06241 

5.342 

.('51 40 

5.349 

.06061 

5.35 3 

.05880 

5.414 

,05808 

5.426 

,0565 7 

5.549 

.05390 

5.568 

,05245 




5 4 

3 

5.619 

.os 11^ 

5.631 

.OSO’6 

5.656 

. 04ft63 

5,660 

.04VM1 

5.677 

.04 719 

5.718 

.04574 

5.722 

. 04502 

5.753 

.04430 

5.779 

.04300 

5.804 

.04113 

5.814 

.04033 

5.862 

.03961 

5.876 

.03flH9 

5.964 

.0^ft31 

6.026 

.03773 

6.029 

.03716 

6.060 

.03655 

6.087 

.03550 

6. 164 

.03492 

6.173 

.03369 

6.231 

.03312 

6.265 

.03167 

6.272 

.03009 

6.337 

.02951 

6.368 

.02900 

6.369 

.02864 

6.395 

.02597 

6.410 

.02496 

6.49 1 

.02453 

6.522 

.02367 

6. 542 

.02330 

6.579 

.02078 

6.635 

.02035 

6.676 

.01991 

6. 703 

.01912 

6.779 

.01Hb9 

6.785 

.01789 

6.799 

.01631 

6. 829 

.01595 

6.891 

.01537 

7. 004 

.01508 

7.0 10 

.01472 

7.096 

.01443 

/.106 

.01356 

7.188 

.01299 

7.195 

.01241 

7.256 

.01212 

7.260 

.01183 

7, ?72 

.01162 

7.291 

.01133 

7.318 

.01111 

7.39 5 

.01089 

7.445 

.00974 

7.465 

.00952 

7.477 

.00931 

7.523 

.00743 


h ‘MM>hl 


5 4 

3 

7.56'^ 

.00722 

• 

1 — ■ 

.00 707 

7.708 

.00635 

7.75T 

.00613 

7.810 

.00599 

7.876 

.00584 

7.887 

.00570 

7.9 06 

.00512 

7.927 

.00498 

8.0 29 

.00455 

8.OA0 

.00440 

8.077 

.00426 

8.118 

,00390 

8.122 

.00375 

8.215 

.00317 

8.2 56 

.00274 

8.4 29 

,00216 

8.446 

.00209 

8.481 

.00180 

8.503 

.00137 

8,573 

.00130 

8.626 

.00123 

8.795 

.00094 

9.035 

.00065 

9.118 

,00051 

9.199 

.00036 

9.592 

,00022 

5 

4 4 

4.619 

. 10003 

4. 668 

.09817 

4.685 

,09608 

4.701 

.09417 

4.711 

.09244 

4.727 

.09053 

4.747 

.08880 

4. /60 

.08782 

4.813 

. 085H7 

4.8 30 

.08392 

4.833 

,08232 

4.896 

.08076 

4,975 

.07739 

5.014 

.0/575 

5 . 024 

.07428 

5.027 

.07264 

5.09 0 

.07108 

5.173 

.06935 

5. 196 

.06793 

5.225 

.06633 

5.344 

,06496 

5 ,3 60 

.06349 

5.370 

.06225 

5.387 

,06101 

5.410 

.05985 

5 ,440 

.05861 


h P(H>h' 


5 4 

4 

5.476 

.05741 

5.486 

.05617 

5.489 

,05550 

5.519 

.05426 

5.568 

.05195 

5.571 

.05084 

5.618 

.05031 

5.657 

.04906 

5.687 

.04773 

5.756 

.04658 

5.782 

.04555 

5.815 

.04458 

5.819 

.04342 

5.914 

.04245 

6.003 

.04151 

6.013 

,04063 

6.030 

.03965 

6.096 

,03867 

6.119 

.03783 

6.132 

.03694 

6.201 

.03601 

6.214 

.03357 

6.227 

.03263 

6.267 

,03183 

6.310 

,03108 

6,343 

.02957 

6.382 

,02877 

6.399 

.02802 

6,462 

.02731 

6.544 

.02686 

6. 547 

,02620 

6.597 

.02557 

6.673 

.02429 

6 • 

.02353 

6.H04 

.02291 

6. flftO 

.02229 

6.870 

.02180 

6. 887 

.02122 

6.890 

.02073 

6.9A3 

.0202^ 

6.953 

.01958 

6.976 

.01851 

7.058 

.01794 

7.075 

. 017^^9 

7.101 

.01661 

7.12A 

.01612 

7.190 

.0156; 

7.203 

.01518 

7.233 

.0147^ 

7.2A0 

.01439 

7.256 

.01390 

7.A1B 

.01356 

7.A67 

.0133«'^ 

7.A70 

.01301 

7.A97 

.01265 

7.503 

.01234 


46 



EXACT PROBABILITY LEVELS FOR THE KRUSKAL -WALLIS TEST 


341 


h 

P ( H>h ) 

h 

Pi H>h ) 

5 4 

4 

5 

5 1 

T.Sfth 

.01194 

5.782 

.02742 

7,596 

.01163 

6.000 

.02165 

7,714 

.01128 

6.145 

.01876 

7.744 

.01074 

6. 509 

. 01804 

7.760 

.00946 

6.545 

.01615 

7.767 

.00924 

6. 582 

.01371 

7.797 

.00888 

6.727 

.01227 

7 . RIO 

.00861 

6.836 

, 01082 

7. H 33 

.00835 

7.309 

.00938 

7.942 

.00737 

7.527 

.00794 

7.9 R 1 

.00684 

7.745 

.00505 

B .047 

.00604 

8.18? 

.00216 

8.113 

.00582 



8. 130 

.00559 

5 

5 2 

8.140 

.00537 



8. 156 

.00515 

4,608 

. 10017 

8.1 R 9 

.00497 

4-62 ^ 

. J 39704 

8.403 

.00426 

4. 685 

,09223 

8.440 

.00408 

4.754 

. .08381 

8.456 

.00400 

4.808 

.08117 

8.525 

.00346 

4.846 

.07299 

8.558 

.00333 

4.877 

.06842 

8.571 

.00315 

4.992 

.06602 

8.575 

.00297 

5.054 

. 06000 

8.604 

.00284 

5.177 

.05736 

8.703 

.00253 

5.238 

.05447 

8.733 

.00222 

5.246 

.05111 

«.7 B 2 

.00209 

5.338 

.04726 

8.868 

.00164 

5.546 

.04533 

8.997 

.00142 

5. 585 

.04101 

9.053 

.00133 

5.608 

.03956 

9.099 

*00124 

5.615 

, 03860 

9.129 

.00102 

5 , 7i>8 

.03716 

9. 168 

.00093 

5.731 

.03571 

9.396 

.00067 

5 .792 

.03187 

9.527 

.00053 

5.9 15 

.03042 

9.590 

.00051 

5 .986 

.02826 

9.613 

.00047 

6.077 

,02706 

9.758 

.00029 

6.231 

.02609 

10. 118 

.00020 

6, 346 

. 024 H 9 

10.187 

.00011 

6.354 

.02056 

10.681 

.00007 

h » 4 4 6 

,01960 



6.469 

.01864 

5 

5 1 

6. 654 

.01708 



6.692 

.01611 

4,036 

. 10462 

6.815 

, 0 1 6 1 5 

4.109 

.08586 

6.8''"8 

.01443 

4.182 

.08153 

6.969 

.01323 

4.400 

.07576 

7.0?^ 

.01251 

4.545 

.07359 

7. 185 

•01154 

4.800 

.05628 

7.208 

.01 106 

4.909 

.05339 

7.269 

.01034 

5.127 

.04618 

/.3 38 

.00962 

5.236 

.03896 

7.39? 

. 00914 

5 .636 

.03319 

7 • 4 :i 

,008 18 

5.709 

.03030 

7. 577 

. 0 C 722 


h 

P(H>h) 

h 

P(H>h) 

5 

5 2 

5 

5 3 

7.762 

.00673 

6.488 

.02542 

7.923 

.00625 

6. 549 

.02436 

8.008 

.00601 

6.593 

.02381 

8.077 

.00553 

6. 655 

.02220 

8.131 

-.00481 

6.734 

.02159 

3.169 

.00337 

6.752 

.02092 

8.292 

.00313 

6.866 

.01901 

8.377 

,00216 

6,892 

.01845 

8.562 

.00204 

6,945 

,01795 

8.685 

.00108 

6.963 

.01684 

8.93 B 

.00084 

6. 998 

.01546 

9.423 

.00036 

7.051 

.01490 



7.121 

.01440 

5 

5 3 

7.209 

.01385 



7.226 

.01246 

4.536 

. 1019 B 

7.288 

.01185 

4.545 

.09965 

7.305 

.01152 

4.571 

.09771 

7.314 

.01107 

4.695 

.09360 

7.437 

.01063 

4.774 

.09155 

7.543 

.01018 

4. 826 

.08949 

7.578 

.00968 

4.835 

.08777 

7.622 

.00930 

4.88 R 

.08239 

7.736 

.00913 

4.914 

.07878 

7.763 

.00785 

4.941 

.07723 

7.780 

.00758 

4.993 

.07545 

7.859 

.00730 

5.020 

.07201 

7.895 

.00697 

5.064 

.07046 

7.912 

. 00669 

5.152 

.06713 

8.026 

.00597 

5.169 

.06546 

8.079 

.00574 

5.222 

.06471 

8.105 

.00552 

5.284 

.06310 

8.237 

.00530 

5.363 

.06188 

8.264 

.00513 

5.407 

.05894 

8.316 

.00491 

5.486 

.05750 

8.334 

.00469 

5.495 

.05622 

8.545 

.00419 

5.521 

.05495 

8.571 

.00411 

5.574 

,05250 

8.580 

.00394 

5.600 

.05134 

8.651 

.00327 

5.626 

.05084 

8,659 

.00261 

5.705 

.04612 

8.791 

.00250 

5. BO ? 

.04518 

8.809 

.00183 

5.837 

.04168 

8.949 

.00167 

5.934 

.03957 

9.002 

.00155 

5.943 

.03907 

9.055 

.00111 

6.022 

.03802 

9.284 

.00100 

6.048 

.03724 

9.336 

.00067 

6. 198 

.03530 

9.398 

,00056 

<^>.2 07 

.034^7 

9.521 

.00050 

6.251 

.03363 

9.635 

.00047 

6 . 2 59 

.03269 

9.916 

.00025 

6.286 

,03125 

10.057 

.00019 

6.312 

.03047 

10,549 

.00008 

6.365 

.02958 



6.391 

.02797 



6.435 

,02731 
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h P ( n>h ) 


s s 

4 

4.520 

,10093 

4.523 

. 0993 S 

4.531 

.09705 

4.591 

.09617 

4 .< S 11 

.09473 

4.560 

.09311 

4.706 

.09172 

4 . R 06 

.00094 

4 . R 43 

.00025 

4 . R 51 

.00650 

4 . R 66 

,00419 

4 . RR 6 

.00293 

4.911 

.07094 

4.943 

.07765 

4 . 9 R 0 

.07637 

5.023 

.07512 

5.071 

.07383 

5.126 

.07267 

5.163 

.07020 

5.171 

.06911 

5 . 1 R 6 

.06705 

5.206 

,06673 

5.231 

.06562 

5.263 

,06446 

5.323 

.06327 

5.400 

. 0612 ? 

5.446 

-.05905 

5.460 

.05807 

5 . 4 R 3 

.05715 

5.491 

.05621 

5.526 

.05576 

5.571 

.06406 

5 . 5 R 3 

.05205 

5.620 

.05102 

5.643 

.05016 

5.666 

.04931 

5.711 

.04045 

5 . 7 RO 

.{14761 

5 . R 03 

.04721 

5 . R 1 1 

.04642 

5.571 

.04473 

5.903 

.04322 

5.963 

.04241 


. 0^*173 
5.9Rft .04094 
f >.031 . 040 ?? 

6.006 .03951 

6.100 .03797 

6 . 1?3 . 037?9 

6.146 .03661 

6.166 .03527 

6.211 .03450 

6.223 .03300 

6.203 .03355 

6.303 . 03?91 

6.351 .03729 


h p ( H > h) 

5 5 4 

6.406 .03053 

6.440 .02900 

6.451 .02926 

6.406 .02065 

6.531 .02009 

6.543 .02754 

6.603 .02697 

6.623 .02644 

6.626 .02593 

6.671 .02543 

6.760 .02490 

6.763 .02443 

6.771 .02390 

6.706 .02300 

6.006 .02210 
6.031 .02165 

6.900 .02122 
6.943 .02040 

7.000 .01910 

7.046 . 010 K 9 

7.000 .01047 

7.106 .01806 
7.171 .01770 

7.183 .01733 

7.220 .01690 

7 . 2^3 .01676 

7.266 .01570 

7.311 .01543 

7.320 .01516 

7.426 .01404 

7.446 .01424 

7.471 .01394 

7.491 .01364 

7.603 .01302 

7.563 .01269 

7.506 .01230 

7.631 .01161 

7.640 .01134 

7.606 .01102 
7.720 .01074 

7.766 .01047 

7.791 .01021 
7.023 .00970 

7.060 .00965 

7.903 .00941 

7.906 .00919 

8.006 .00097 

0.043 .00065 

0.061 .00849 

0.066 .00019 

8.006 .00798 

0.131 .00776 

0.143 .00767 

0.223 .00607 

8.226 .00670 

0.271 . 0(1654 


h D(H>h) 


5 8 

4 

fl .20 0 

,00621 

8.340 

.00570 

0.363 

.00564 

0.371 

.00540 

0.306 

.00532 

0.431 

.00518 

8.463 

. 0050 ? 

8.523 

.00400 

0.543 

.00467 

8.546 

.00440 

0.603 

.00427 

8.691 

.00410 

8.726 

.00301 

H .751 

.00368 

8.771 

.00357 

0.066 

.00344 

0.900 

.00330 

9.000 

.00322 

9.011 

.00293 

9.026 

.00204 

9.071 

.00249 

9.103 

.00232 

9.163 

.00197 

9.231 

.00189 

9.20 6 

.00160 

9.323 

.00141 

9.411 

.00135 

9.503 

.00109 

9.606 

.00103 

9.606 

.00098 

9.643 

.00098 

9.651 

.00071 

9.686 

.00063 

9. "26 

.00050 

9.906 

.00043 

10.051 

.00040 

10.06 3 

.00036 

10.100 

.00032 

10.260 

.00029 

10.511 

.00019 

10.520 

.00017 

10.566 

.00014 

10.646 

.00013 

11.023 

,00007 

11.003 

.00006 

11.571 

.00002 

*5 

6 5 


4.500 .10150 
4.560 .09952 

4.500 .09502 
4.740 .09211 
4.020 .00063 
4.060 .00530 
4.080 .00373 


h P(H2h) 


5 8 

5 

4.940 

.00067 

6.040 

.07461 

5.120 

.07179 

5.180 

.07039 

5.360 

.06495 

5.420 

.06259 

5.460 

.06015 

5.540 

.05539 

5.580 

.05312 

5.660 

.05092 

5.780 

.04878 

5.820 

.04775 

5.840 

.04500 

6.000 

.04398 

6.020 

.04312 

6.080 

.03963 

6 . 140 

.03800 

6.180 

.03640 

6.260 

.03480 

6.320 

.03326 

6.480 

.03182 

6.500 

.03118 

6.540 

.02981 

6.620 

.02846 

6.660 

.02718 

6.720 

.02593 

6.740 

.02475 

6.860 

.02356 

6.900 

.02141 

7.020 

.02038 

7.220 

.01935 

7.260 

.01799 

7.200 

.01759 

7.340 

.01598 

7.440 

.01521 

7.460 

.01450 

7.580 

.01371 


7.620 

.01304 

7.740 

.01233 

7.760 

.01168 

7.940 

.01109 

7.980 

.01054 

8.000 

.00946 

8.060 

.00918 

8.180 

.00813 

8.240 

.00766 

8.340 

.00725 

8.420 

.00682 

8.540 

.00639 

8.640 

.00568 

8.660 

.00553 

8.720 

.00523 

8.780 

.00496 

8.820 

.00466 

B . 880 

.00423 

8.960 

.00396 
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h 

P ( H ^) 

h 

P ( H > h ) 

h 

P ( H > h ) 

h 

P ( H > h ) 

5 

5 5 

6 

3 1 

6 

3 2 

6 

3 3 

9.060 

.00374 

3.818 

.11905 

7.045 

.00693 

8.628 

.00141 

9.140 

.00349 

3.909 

,09524 

7.409 

.00649 

8.692 

.00097 

9.260 

.00328 

3.964 

.09048 

7.500 

.00563 

8.936 

.00054 

9.360 

.00308 

4,127 

.08571 

7,515 

.00476 

9.346 

.00032 

9.380 

.00292 

4.418 

.08333 

7.576 

.00390 



9,420 

.00241 

4 , 545 

,06429 

7.803 

♦00216 

6 

4 1 

9.500 

.00211 

4.691 

.06190 

8.182 

.00130 



9.620 

,00182 

4.782 

.05238 



3.864 

. 10996 

9.680 

.00143 

4.855 

.05000 

6 

3 3 

4.038 

.09437 

9.740 

.00136 

5.127 

.04762 



4.106 

.09177 

9.780 

.00122 

5.273 

.03571 

4.538 

.10335 

4.197 

.08831 

9.920 

.00100 

5 . 509 

,03333 

4.590 

.09773 

4.273 

.08571 

9.980 

,00090 

5,582 

.03095 

4,628 

•09491 

4.341 

.08139 

10. 140 

.00073 

5.727 

.02057 

4.731 

.09037 

4.356 

.07879 

10.220 

.00063 

5.855 

.02619 

4,795 

.08193 

4.402 

.06667 

10.260 

.00049 

5.945 

.02143 

4.949 

.07695 

4.538 

.06320 

10.500 

.00041 

6.236 

.01667 

5.038 

.07478 

4.583 

.06061 

10.580 

.00030 

6,582 

.01190 

5.141 

.06981 

4.818 

.05887 

10.640 

.00027 

6.873 

.00714 

5.154 

.06786 

4.841 

.05714 

10.820 

.00022 



5.244 

.06331 

4.924 

.05541 

11.060 

.00014 

6 

3 2 

5.346 

.06115 

4.947 

.04675 

11.180 

.00011 



5.359 

.05768 

5.023 

.04416 

11.520 

.00006 

4.545 

.10087 

5.410 

.05422 

5.091 

.04242 

11.580 

.00006 

4.682 

.08528 

5.449 

.05271 

5.152 

.03983 

12.020 

.00002 

4.742 

.07922 

5.551 

.05119 

5.197 

.03810 

12.500 

.00001 

4.803 

,07662 

5,615 

.04968 

5.318 

.03636 



4,848 

.07489 

5.654 

.04665 

5.455 

.03463 

6 

1 1 

4.909 

.07186 

5.756 

.04394 

5.568 

.03377 



5.015 

.06061 

5.769 

.04221 

5.652 

.02857 

4.083 

.10714 

5.045 

.05887 

5,821 

.04026 

5.674 

.02684 



5.076 

.05628 

5.8 59 

.03896 

5.697 

.02597 

6 

2 1 

5 . 136 

•05498 

5.974 

.03766 

5.856 

.02424 



5.167 

.05368 

6.064 

.03636 

5.924 

.02251 

3.822 

.12698 

5.227 

.05195 

6.179 

.03398 

6,038 

.02165 

4,200 

.09524 

5,348 

.04632 

6.231 

.03312 

6,114 

.02078 

4.289 

.08730 

5.379 

.04502 

6,269 

.02879 

6.174 

.01991 

4.356 

.07937 

5.394 

.04372 

6.385 

.02532 

6.288 

.01905 

4.622 

.06349 

5.500 

.04069 

6.436 

.02229 

6.402 

.01558 

4.822 

.04762 

5.576 

.03983 

6.577 

.02143 

6.523 

.01472 

5.400 

.03175 

5,636 

.03896 

6.590 

.01645 

6.538 

.01385 

5.600 

.02381 

5.682 

.03420 

6.679 

.01558 

6.606 

.01299 



5.742 

.03247 

6. 782 

.01472 

6,697 

.01212 

6 

2 2 

5.879 

.03117 

6.846 

.01429 

7.000 

.01126 



5.894 

.02987 

6.885 

•01212 

7.083 

.01039 

4.436 

.10794 

6.000 

•02900 

7.051 

.01061 

7.106 

.00866 

4.545 

.08889 

6.061 

.02554 

7.192 

.01017 

7.424 

.00693 

4.655 

.08571 

6.136 

.02294 

7.410 

.00779 

7.500 

.00519 

4.982 

.05397 

6 , 227 

.01948 

7.462 

,00714 

7.614 

.00433 

5.018 

.05079 

6.242 

.01861 

7.603 

.00649 

7.955 

.00260 

5.345 

.03810 

6.409 

.01602 

7.615 

.00606 



5.527 

•03651 

6,545 

.01558 

7.872 

.00433 

6 

4 2 

5.745 

.02063 

6,561 

,01342 

8.013 

.00390 



6.182 

.01746 

6.682 

.01255 

8.115 

.00379 

4.436 

.10361 

6.545 

.01111 

6.712 

•01169 

8.231 

.00292 

4.494 

.09986 

6.655 

.00794 

6 . 7:7 

.01126 

8.321 

.00271 

4.615 

.09812 

6.982 

.00476 

6,970 

, 00909 

8.423 

.00206 

4 . f )47 

.09004 



h 

P(M>h ) 

h 

P(v<>h) 

6 

4 2 

6 

4 2 


.08413 

8.051 

. 00375 


.08268 

8. 186 

.00361 

4 .R 78 

.07547 

8.205 

.00346 

4.904 

,07446 

8.308 

.00289 

4.955 

.06753 

8 . 36 ^> 

. 0 r )245 

4.974 

.06638 

8.494 

.00188 

5 . 03 ? 

.06407 

8 . 538 

. 00159 

5.051 

.06205 

8.667 

.00101 

5 . 109 

.05974 

8 . 827 

. 00072 

5.128 

.05830 

9.231 

.00043 

5.135 

.05325 



5.185 

.05108 

6 

4 3 

5.263 

.05022 



5.340 

.04906 

4.599 

.10220 

5.417 

.04805 

4.604 

.09997 

5.436 

.04430 

4.615 

.09890 

5.494 

.04170 

4.643 

.09584 

5.590 

.04084 

4.654 

.09494 

5.596 

.03997 

4.670 

.09391 

5.667 

.03911 

4.681 

.09184 

5.769 

.03636 

4.687 

. 09088 

5.801 

.03146 

4.725 

.08988 

5.827 

.03088 

4.742 

.08881 

5.974 

.02929 

4.747 

.08781 

6.000 

.02785 

4.758 

.08678 

6.032 

.02597 

4.819 

.08575 

6 . 109 

.02511 

4.830 

.08485 

6.186 

.02453 

4.846 

.08388 

6.282 

.02280 

4.857 

.08075 

6.288 

.02165 

4.868 

.07969 

6.494 

.02049 

4.901 

.07869 

6.519 

.02006 

4.918 

.07782 

6.571 

.01962 

4.962 

.07689 

6.590 

.01833 

5.033 

.07443 

6.647 

.01775 

5.038 

.07353 

6.667 

.01732 

5.044 

.07263 

6.692 

.01530 

5.082 

.06986 

6.724 

.01385 

5.110 

.06830 

6.750 

.01342 

5 . 170 

.06657 

6.878 

.01299 

5.225 

.06573 

6.974 

.01227 

5.253 

.06424 

7.032 

.01169 

5.275 

.06354 

7.205 

.01140 

5.286 

.06284 

7.212 

.01082 

5.313 

.06194 

7.340 

.00967 

5.346 

.06121 

7.385 

.00938 

5.357 

.06054 

7.417 

.00880 

5.385 

.05927 

7.436 

.00823 

5.390 

.05784 

7.513 

.00707 

5.396 

.05651 

7.571 

.00678 

5.401 

.05574 

7.590 

.00649 

5.462 

.05508 

7.647 

.00563 

5.489 

.05431 

7.724 

.00548 

5.538 

.05245 

7.821 

.00519 

5.571 

.05108 

7.846 

.00447 

5.604 

.05042 

7.904 

.00390 

5.610 

.04862 


h 

P ( H > h ) 

h 




6 

4 3 

5 , 

.04 809 

7.247 

.01222 

5.670 

, 04.949 , 

7.319 

.01202 

5 . 72 ^ 

.04599 

7.324 

.01179 

5.753 

.04532 

7.368 

.01159 

5.758 

.04472 

7.396 

.01136 


.04422 

7.418 

. 0110 ^ 

5.79 7 

.04309 

7.467 

.01006 

5.885 

. 04?59 

7.500 

.00966 

5.901 

.04049 

7.538 

.00929 

5.918 

.03993 

7.544 

.00912 

5 .Q ‘^6 

.03903 

7.560 

.00892 

5.962 

,03859 

7.599 

. 0087 / 

5.989 

.03 7 56 

7.632 

.00859 

6.011 

.03696 

7.681 

,00846 

6.099 

.03643 

7.687 

,00826 

6.110 

.03493 

7.714 

.00809 

6.132 

.03447 

7.747 

. 007«3 

6.154 

.03360 

7.775 

.00709 

6.181 

,03317 

7.819 

.00669 

6.187 

.03150 

7.846 

, 0065 <’ 

6.242 

.03104 

7.868 

.00609 

6.253 

.03057 

7.940 

.00596 

6.275 

.03007 

8.011 

.00566 

6,313 

.02964 

8.027 

.00519 

6.330 

.02927 

8,033 

,00496 

6.401 

.02887 

8.132 

.00483 

6.429 

.02854 

8 . 170 

.00473 

6.440 

,02751 

8.176 

.00460 

6.456 

.02704 

8.187 

•00446 

6,462 

.02597 

8.203 

,00413 

6,500 

.02534 

8.242 

.00403 

6,538 

.02498 

3.258 

.00356 

6,544 

.02351 

8.275 

.00346 

6,6 0 *V 

.02281 

8.346 

.00333 

6.615 

.02244 

8.385 

.00326 

6,632 

.02211 

8.390 

.00316 

6.676 

.02181 

8.418 

.00306 

6 . 71 ^ 

.02018 

8.538 

.00293 

6.725 

.01935 

8.571 

.00266 

6.753 

.01928 

8.615 

.n 026 { 

6.797 

.01891 

8.654 

.00250 

6.813 

.01865 

R. 6 R 7 

.00216 

6.868 

.01805 

8.819 

.00210 

6.885 

.01718 

8.901 

.00203 

6.896 

.01692 

8.918 

.00183 

6,940 

.01642 

8.967 

.00176 

6.956 

.01638 

9.000 

,00170 

6.973 

.01585 

9.038 

.00155 

7.027 

.01505 

9.154 

.00127 

7.033 

,01479 

9.170 

.00100 

7.060 

.01452 

9.176 

,00097 

7.104 

.01429 

9.297 

,00083 

7.115 

.01409 

9.330 

.00080 

7.-143 

.01322 

9.346 

.00067 

7.154 

.01295 

9.357 

.00047 

7.187 

.01242 

9.615 

•00043 
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h p ( H>h \ 

6 A ^ 

9,753 .00030 

9,B2^ .00023 

9.962 .00017 

10.3R5 .00010 

ft 4 4 

4.524 .10312 

4.595 .09R47 

4.614 .09549 

4.667 .09240 

4.714 .090R2 

4.724 .0RRO8 
4.R24 .0R650 

4.829 .08515 

4.881 .0844R 

4.895 .0806!) 
4.957 .07911 

4.981 .07780 

4.995 .07656 

5.095 .07532 

5.124 .07304 

5.129 .07173 

5.167 .07047 

5.181 .06809 

5.224 .06676 

5.257 .06558 

5.281 .06431 

5.295 ,06313 

5.357 .06199 

5.395 .0599-: 

5.400 .05788 

5.429 .05736 

5.514 .05510 

5.531 .05411 

5.600 .05306 

5.624 .05254 

5.657 .05151 

5.667 .0505? 

5.681 .04881 

5.781 .04793 

5.795 .04713 

5.814 .04633 

5.857 .04464 

5.867 .04304 

5.895 .04207 

5.967 .04131 

6.024 .04059 

6.081 .03771 

6.095 .03703 

6.114 .03623 

6.124 .03543 

6.157 .03477 

6.195 .03400 

6.200 .03334 

6.329 .03267 


h P(H>h) 


6 4 4 


6.367 

.03208 

6.424 

.03149 

6.429 

.03027 

6.481 

.02944 

5.495 

.02889 

6.514 

.02761 

6.557 

.02704 

6. 581 

.02651 

6.595 

.02599 

6. 667 

. 02495 

6.695 

.02413 

6.724 

.02316 

6.781 

.02264 

6.800 

.02211 

6.824 

.02154 

6.881 

.02108 

6.900 

.01977 

6.924 

.01935 


7.014 .01893 

7.029 .01850 

7.124 .01806 

7.224 .01726 

7.229 .01655 

7.267 .01537 

7.281 .01558 

7.314 .01496 

7.357 .01474 

7.351 .01413 

7.395 .01323 

7.414 .01293 

7.495 .01261 

7.529 .01236 

7.581 .01181 

7.624 .01150 

7.681 .01124 

7.695 .01101 


7.700 .01068 

7.714 .01040 



.01011 


.00990 

7.91^ 

.00964 

7. 9?.9 

.00945 

7.967 

.00903 

p. . ono 

.00886 

P .024 

.00852 

P. 0 67 

.00791 

P.OPl 

.00758 

8.09S 

.00739 

P.lPl 

.00654 

P. 196 

.00633 

8.214 

.00617 

8.267 

. 00543 

P.324 

.00519 

8. 3ril 

.00480 

8.496 

.00430 

P.624 

.00415 


h P(H>h) 

6 4 4 


8.557 

.00388 

8.595 

.00375 

8.767 

.00325 

8.781 

.00314 

8.824 

.00299 

8.857 

.00285 

8.881 

.00251 

8.900 

.00240 

8.957 

.00230 

8.981 

.00221 

8.995 

.00213 

9.095 

.00202 

9.167 

.00192 

9.257 

.00160 

9.324 

.00156 

9.395 

.00150 

9.414 

.00143 

9.467 

.00137 

9.524 

.00129 

9.600 

.00110 

9.629 

.00103 

9.681 

.00089 

9.714 

.00084 

9.795 

.00070 

9.8 57 

.00067 

9.895 

.00057 

9.929 

.00053 

10.024 

.00042 

10.057 

.00038 

10.314 

.00029 

10.381 

.00022 

10.424 

.00014 

10.629 

.00012 

10.881 

.00009 

11.000 

.00005 

11.429 

.00003 

6 

5 1 


3.921 

. 10426 

4.128 

.09271 

4.167 

.09091 

4.221 

.08874 

4.269 

.08550 

4.344 

.08009 

4.374 

.06962 

4.385 

.06782 

4.497 

.06566 

4.590 

.06349 

4.782 

.06205 

4.823 

.05952 

4.836 

.05087 

4.990 

.04726 

5.028 

.04618 

5.090 

.04293 

5.151 

.04185 


ft P(H>h) 

6 5 1 


5.336 

.04040 

5.359 

.03932 

5.400 

.03427 

5.A59 

.03247 

5.562 

.03066 

5.574 

.02958 

5.728 

.02886 

5.767 

.02778 

5.769 

.02706 

5.862 

.02633 

5.951 

.02453 

6.074 

.02092 

6.138 

.01984 

6.344 

.01804 

6.382 

.01732 

6.485 

.01659 

6.567 

.01587 

6.600 

.01515 

6.628 

.01263 

6.690 

.01190 

6.805 

.01154 

6.874 

.01082 

6.997 

.01010 

7.182 

.00974 

7.246 

.00938 

7.297 

.00902 

7.305 

.00866 

7.421 

.00722 

7.451 

.00685 

7.490 

.00649 

7.574 

.00613 

7.592 

.00577 

7.667 

.00541 

• 

cc 

.00505 

R.077 

.00433 

R.167 

.00397 

P.331 

.00325 


.00253 

8.515 

.00180 

8,885 

.00108 

6 

5 2 


4.475 .10046 

4.596 .09807 

4.613 .09707 

4.615 .09596 

4.640 .09357 

4.668 .09241 

4.714 .08958 

4.727 .08780 

4.738 .08675 

4.811 .07842 

4.824 .07509 

4.833 .07420 

4.846 .07332 


51 



h 

P(M>h ) 

h 

P( H>h) 

h 

P(H>h) 

h 

P( H>h) 

6 

5 2 

6 

5 2 

6 

5 2 

6 

5 3 

4.890 

.07237 

6.987 

.01371 

9. 738 

.00028 

5 .H 08 

.04574 

4.903 

.07132 

6.989 

.01349 

10.154 

.00017 

5.829 

.04529 

4.932 

.07032 

7.042 

.01321 



5.830 

.04350 

4.956 

.06494 

7.068 

.01260 

6 

5 3 

5.869 

.04315 

5 . 0^4 

.06416 

7.119 

.01210 



5.874 

.04198 

S .075 

.06327 

7.132 

.01182 

4.497 

.10022 

5.884 

.04117 

5.090 

.06205 

7.185 

.01104 

4.535 

. 0993 ? 

5.950 

.04070 

5.101 

.06022 

7.218 

.01071 

4.550 

.09838 

5.960 

.03996 

5 . 154 

.05744 

7.299 

.01016 

4.564 

.09757 

5.981 

.03922 

5.229 

.05556 

7.376 

.00982 

4.589 

.09665 

6.021 

.03840 

5.233 

.05467 

7.382 

.00955 

4.640 

.09502 

6.029 

.03803 

5.240 

.05384 

7.404 

.00932 

4.655 

.09259 

6.067 

.03766 

5.273 

.05234 

7.462 

.00916 

4.69 5 

.09006 

6.074 

.03724 

5.286 

.05150 

7.481 

.00894 

4.762 

.08921 

6.088 

.03657 

5.319 

.05056 

7.640 

.00321 

4.802 

.08838 

6.097 

.03546 

5.338 

.04729 

7.646 

.00744 

4.808 

.08766 

6.135 

.03439 

5.440 

.04662 

7.673 

.00727 

4.817 

,08695 

6 . 150 

.03401 

5.486 

.04595 

7.701 

.00705 

4,840 

.08540 

6.164 

.03363 

5.497 

.04529 

7. 738 

.00688 

4,855 

.08402 

6.189 

.03326 

5.530 

. 0444 6 

7.760 

.00672 

4.869 

.08333 

6.227 

.03293 

5.585 

.04135 

7 . 804 

. 00655 

4.884 

.08031 

6.240 

.03261 

5.615 

.03924 

7.833 

.00638 

4,893 

.07878 

6.255 

.03122 

5.618 

.03857 

7.870 

.00599 

4.924 

.07814 

6.257 

.03085 

5.624 

.03757 

7.910 

.00583 

4,954 

.07747 

6.288 

.03028 

5.662 

.03691 

7.956 

. 00566 

5.008 

.07547 

6.362 

.02997 

5.767 

.03513 

7.958 

.00544 

5.021 

.07479 

6.364 

.02964 

5 .R 13 

.03452 

8.068 

.00527 

5.069 

.07406 

6.402 

.02895 

5.881 

.03397 

8.167 

.00516 

5.084 

.07277 

6.408 

.02863 

5.899 

.03269 

8 . 187 

, 00.505 

5.09 7 

.07139 

6.417 

.02792 

5.932 

.03030 

8.196 

.00488 

5.114 

,(;69 44 

6.448 

.02766 

5.958 

.02980 

8.200 

. 00455 

5.122 

.06816 

6.469 

.02741 

6.033 

.02925 

8.240 

.00444 

5.173 

.06748 

6.590 

.02654 

6.057 

.02853 

8.273 

.00427 

5.189 

.06680 

6.600 

.02626 

6.099 

.02753 

8.299 

,00405 

5.190 

.06499 

6.621 

.02561 

6 . 110 

.02697 

8.332 

. 00394 

5,267 

.06436 

6.667 

.02452 

6.130 

.02636 

8.354 

.00383 

5.274 

.06370 

6.669 

.02425 

6 . 189 

.02570 

8.404 

.00372 

5 . 29 / 

.06250 

6.684 

.02369 

6.196 

.02481 

8.503 

.00361 

5.335 

.06083 

6.697 

.02298 

6.218 

.02442 

8.530 

.00350 

5,341 

.06025 

6,707 

.02224 

6.262 

.02392 

8.571 

. 0033 ^ 

5.402 

, 0596 ? 

6.714 

.02199 

6.275 

.02214 

8.615 

.00316 

5.417 

.05907 

6.722 

.02172 

6.327 

.02176 

8.662 

.00283 

5. 448 

.05678 

6.760 

.02151 

6.354 

.02137 

8.727 

•00272 

5.457 

.05516 

6.789 

.02101 

6.415 

.02092 

8.747 

.00266 

5.493 

.05467 

6.829 

.01904 

6.525 

.02054 

8.800 

.00233 

5,^0 5 

. 0541 ? 

6.874 

,01879 

6.538 

.02009 

8.947 

.00205 

5.5 24 

.05364 

6.897 

.01835 

6.585 

.01970 

8.967 

.00200 

5.54 1 

.05313 

6.935 

.01786 

6.613 

.01837 

9.000 

.00178 

5.5 5 -v 

.05265 

6.941 

.01727 

6.646 

.01798 

9.011 

.(^016 1 

5.600 

.05001 

6,981 

.01678 

6.657 

.01765 

9.046 

.00155 

5.602 

.04956 

6.989 

.01657 

6.673 

.01732 

9 . 185 

. 0012 ? 

5.617 

.04903 

7,002 

.01639 

6.690 

.01587 

9.189 

.00100 

5.6 30 

.04857 

7.017 

.01615 

6.771 

.01537 

9.275 

. f )0094 

5.640 

.04808 

7.124 

.01558 

6.811 

.01499 

9.415 

.00072 

5 • 648 

.04706 

7.154 

.01481 

6.824 

.01465 

9.453 

.00050 

5 . 72 ? 

.04658 

7.217 

.01418 

6.954 

.01432 

9.670 

.00039 

5.762 

.04614 

7.230 

.01381 


52 



exact probability levels for 


THE KRUSKAL-WALLIS TEST 


347 


h P(H>h) 

ft s 3 


7.233 

.01338 

7.3 22 

.0i3in 

7.334 

.01303 

/.3ft2 

.01211 

7 .408 

.01193 

7.429 

.01177 

7.430 

.01143 

7.474 

,0112ft 

7.4B4 

.01079 

7.322 

.010ft2 

7.330 

.01032 

7.3ft0 

.0101ft 

7.390 

.00999 

7.ft21 

.00984 

7.ft27 

.009ft7 

7.ft74 

.00913 


V.ftV'i .OOP3S 

7.73^ .OOftftl 
7.730 .00RA9 

7.7ft4 ,00fi3ft 


7.7R9 

.OOROB 

7.RSS 

.00771 

7.933 

.0073ft 

7.9A1 

.00744 

B.002 

,0071ft 

^.008 

,00704 

H.089 

.00ft92 


.OOftftR 

8 .093 

.00ft55 

8.114 

.00ft43 

8.194 

.00ft24 

8. 1^0 

.00ftl7 

8.221 

.0037ft 

8.230 

.00334 

8.299 

.0033ft 

8.284 

.0032R 

8.297 

.00319 

.8.314 

.00477 

8.373 

.004ft7 

8.389 

.00439 

8.421 

.00440 

>^.499 

.00433 

8.939 

.00423 

P.973 

.0041ft 

8.989 

.00410 

8.902 

.0039ft 

8.M7 

.003R9 

^88 

.003ft7 

8.^99 

,003ftO 


.00344 

- -794 

.00337 

8.817 

.00323 

8.840 

.0031ft 

k.899 

.0030ft 

8.90 7 

.00300 

S.9 24 

.00293 


h p(H>h) 


h 9 

3 

8.994 

00289 

9. fUV) 

0(V79 

9.008 

o(^27f) 

9.028 

0 0 2 9 9 

9.031 

0 '’'i 2 4 h 

9,089 

(i02^ 1 

9.074 

CU»237 

9. 114 

O0228 

9.122 

00207 

, M 9 

00203 

9.190 

.(KU87 

9.297 

00 182 

9.2.74 

.001 91 

9.339 

. I ' ! 1 9 9 

9.304 

.00191 

9.499 

,00147 

9. 4*^*7 

.00 144 

S.48M 

.00132 

9.941 

.0<}1 30 

9.908 

.(MU29 

9.^17 

.00112 

9 , tih ^ 

.00100 

Q. 714 

.00083 

9.794 

. 00074 

9.790 

.00071 

9, 8,9 9 

. 00099 

9.897 

, 000.97 

, 9 9 ( ) 

. 00O->9 

9 .973 

.00092 

10.029 

. 00043 

l'',.14l 

.00036 

10. /O’ 

. 0(^031 

10.217 

.00030 

in. /ft 7 

. 00u23 

10.3ft4 

.00021 

C 

ftl 

• 

c 

. 00020 

19.922 

.00019 

10.707 

. 0001 1 

1 0 , H "8 

.00008 

10,888 

, 0000.9 

11.314 

. 01)004 

8 

9 

4.9ru- 

.101 11 

4.8;/ 

, rv)v.) / 4 

4,939 

,09843 

4. 9/. 

. M W / ; -r 

4.9/0 

. 0 ^ 

/♦.»/' 


4.-1’" 

.. ^M7 

. 4.'’ '>3 

.0 .2 

4.839 

.09^-i9 

4.9--1 

. O'OV'9 

4 , 9 .8 H 


4 . 9't - 



h P(H>h) 


ft 3 * 


4.998 

.09132 

4.702 

.090H9 

4 .70/^ 

.OR912 

4.74 7 

.OR7R7 

4.773 

.0R729 

4.781 

.OHftft*^ 

4.819 

.0Rftl3 

4.890 

.0R333 

4.891 


4.873 

.03^92 

4.890 

.OR2R3 

4,898 

.0H231 

4,9 2.7 

.08173 

4.939 

.08073 

4.948 

.08023 

4.999 

.079ftR 

4.991 

.078ft8 

4.999 

,07m19 

4.981 

.077ft3 

9.01H 

.0 .'ftftA 

9.021 

.07ftl2 

9.023 

.07313 

9.039 

.07ftft3 

9.043 

.07ft 13 

9.091 

.073ftft 

9.09 3 

.(W31ft 

9 ,<098 

.07119 

9.073 

.07037 

9.099 

.07i'/0 

. 9.122 

.Oft9ftft 

9.139 

.03922 

9.148 

.OftR7ft 

9.191 

.OhR2ft 


ft.lRl .Oft732 


9.193 . 

.OftftRR 

9.227 

.OftftftO 

9.291 

.03393 

9.281 

.03310 

9.298 

, 0ftftft7 

S . 3 I 0 

.03377 

5.333 

.03290 

9 . 339 

.032ftft 

9.340 

.03203 

9.381 

.03133 

9.419 

.03121 

^^.41 8 

,03077 

9.422 

.03033 

9.4 23 

.03993 

9.439 

, 1 ft ft ft 

S . 4 9 9 

.'i‘ n ' 

9.4 98 

.l)ft,/ 77 

9.^9 P 

.03/93 

9.481 

.03/32 

9.92 3 

.Oft m 

9.927 

.03ft71 

9.939 

.Oftftl3 


h P(H>h) 


6 9 

ft , . 

9.948 

,035ft'/ 

9.996 

.05307 

9.991 

.03ft33 

9.978 

.03393 

9.983 

.03330 

9.902 

.032R2 

9 , 9 1 

.03210 

9.918 

.03170 

9 , 639 

.03131 

S.947 

.03096 

9.999 

,03031 

9.991 

,0ft99l 

9.998 

,0ft957 

9.981 

.0ft917 

9.989 

.0ft8R2 

9.708 

.OftRftft 

9.7 39 

.Oft739 

9. 7/^3 

.Oft/33 

9.796 

.Oft 70 2 

9.760 

.04370 

9.773 

.04333 

9.790 

.04300 

9 . 8 1 R 

.04333 

9.823 

,04528 

9.843 

.04493 

9,899 

.04459 

9.899 

.0442R 

9.936 

.04337 

S.O 40 

. .04337 

9.948 

.04273 

9.981 

.04209 

6.000 

. O'- 179 

6.019 

.04149 

6.021 

.04 1 1ft 


h.iyZi' .040 30 
ft.OftR .04000 
,(i>^ ^ .03971 

ft. 093 .03914 

ft.OOR .03RR7 
ft.l?.-> .03R3ft 

ft. 13“^ .03H01 

ft. 143 .03771 

ft. 13ft .03712 
ft.lftl .03ft3ft 
ft.lftS .03ftftO 
ft.lRI .03ft31 
ft.lf'O .03ft03 
ft .?02 . 0349 R 

. 0 4 / 3 

ft./'-/ .',M444 

ft./ftft .'^34lft 
ft./4) .03392 

ft./ft>- .')3,3ftR 

ft. /Ml .03340 
ft.2R3 .03313 
ft.poH .032H8 



h 

P ( H>h ) 

h 

fM H > h ) 

h 

P(H>h) 

h 

P ( H > h ) 

6 

5 4 

6 

5 4 

6 

5 4 

6 

5 4 

6.322 

.03260 

7.236 

.01749 

8.061 

.00891 

8.898 

.00369 

6.333 

.03212 

7.256 

.01734 

8.063 

.00883 

8.902 

.00358 

6.336 

.03163 

7.260 

.01720 

8.081 

.00867 • 

8.910 

.00354 

6.361 

.03139 

7.261 

. 0170 /s 

R .083 

.00861 

B .956 

.00337 

6.373 

.03115 

7.268 

.01693 

8.085 

.00843 

9.000 

,00333 

6.396 

.03061 

7.273 

.01677 

8.098 

.00833 

9.015 

.00324 

h .^27 

.03015 

7,290 

. 01663 

8.122 

,00815 

9.021 

.00320 

6 . 46 ft 

.02991 

7.293 

.01634 

8.148 

.00798 

9.023 

.00315 

6.473 

.02965 

7,327 

.01621 

H. 156 

.O.v /90 

9.043 

.00310 

6.503 

.02941 

7.333 

,01608 

8.160 

.00782 

9.061 

.0030 •' 

6.521 

.02896 

7.335 

.01579 

8.218 

,00774 

9.073 

. OO^r .? 

6.547 

♦02852 

7.336 

.01564 

8.223 

.00766 

9.081 

. 0029 ^ 

6.556 

.02807 

7.348 

.01550 

8.22 / 

.00759 

9 . 148 

. 0029 > 

6.615 

.02785 

7.361 

.01535 

8.236 

.00751 

9.156 

.00281 

6.618 

.02761 

7,381 

.01509 

8.243 

.00743 

9.188 

.00278 

6.622 

.02718 

7.418 

.01495 

8.2 50 

.00735 

9.202 

.00275 

6.623 

.02697 

7.423 

, 0148 1 . 

6.268 

.00716 

9.210 

.002 / 1 

6.643 

.02677 

7.436 

.01455 

8.273 

.00696 

9.218 

. 0026 ? 

6.656 

.02654 

7.447 

.01442 

8.281 

.00689 

9.247 

, 002^3 

6.661 

.02634 

7.458 

.01429 

«.302 

.00683 

9.261 

. 002 ':'- 

6 . 66 fl 

.02614 

7.468 

.01402 

8.323 

,00663 

9,268 

.00256 

6 . 6 ftl 

.02592 

7.473 

.01389 

8.333 

.00644 

9.293 

. 002 *:^ ' 

6.693 

.02572 

7.498 

.01364 

8.340 

.00638 

9.322 

. 002 <‘^ 

6.723 

.02551 

7.521 

.01352 

8.381 

.00630 

9.336 

. 002 ^ ' = 

6.735 

.02532 

7.522 

.01318 

8.415 

.00624 

9,375 

.00240 

6.736 

.02511 

7.556 

.01296 

8.422 

.00598 

9.393 

. 007 '- / 

6.750 

.02473 

7.561 

.01286 

8.456 

.00591 

9.396 

,00233 

6.756 

.02412 

7.581 

.01266 

8.490 

.00564 

9.418 

.00220 

6.765 

.02373 

7.593 

.01254 

8.498 

.00578 

9.423 

.00217 

6.793 

.02353 

7.628 

.01242 

8.521 

.00572 

9.427 

.0020 ' 

6 . 81 ft 

.02334 

7 . 636 

.01221 

8.527 

.00559 

9.436 

.00206 

6.833 

.02316 

7.668 

.01213 

8.535 

.00553 

9.443 

.oo2o:> 

6.840 

.02279 

7 , 688 

.01187 

8.536 

.00545 

9.458 

. 0019 -/ 

6 .fl 47 

.02261 

7.693 

.01165 

8.543 

.00541 

. 9.461 

. 0018 ? 

6.856 

.02242 

7.736 

,01154 

8.561 

.00525 

9.493 

. 0018 ^ 

6.861 

.02223 

7.740 

.01146 

8.618 

.00520 

9.498 

.00184 

6.885 

.02206 

7,747 

.01126 

8.636 

,00514 

9.521 

.00181 

6 .R 96 

.02148 

7.748 

.01118 

8.640 

.00503 

9.523 

.00175 

6.898 

.02113 

7.756 

.01106 

8.643 

.00497 

9.536 

. 0017 ? 

6.948 

.02096 

7.761 

.01086 

8.647 

.00492 

9.547 

.OOU - 

6.956 

.02076 

7.815 

.01076 

8.661 

.('•048 7 

9.548 

. 0017 *' 

6.961 

.02042 

7.818 

.01064 

8.681 

.00482 

9.556 

.00166 

6.973 

.02026 

7.823 

.01052 

8,685 

,00471 

9.563 

, 001 - ; 

6.993 

.02009 

7.856 

.01042 

8p693 

.00466 

9.656 

. 001 ^^ 

7.018 

.01993 

7,861 

.01033 

8,698 

.00461 

9.673 

.00148 

7.021 

.01975 

7.881 

.01022 

8.708 

,00454 

9.690 

.0014 : 

7.027 

.01942 

7.896 

.01015 

8.722 

.00427 

9.698 

. 0014 '^ 

7.036 

.01925 

7.936 

.00998 

8.7 36 

.00421 

9.708 

. 0014.1 

7.043 

.01910 

7.948 

.00989 

8,760 

.00416 

9.735 

. 0013 ' 

7.056 

.01894 

7.961 

.00979 

8.761 

.00412 

9.748 

.0012 . 

7.068 

.01877 

7,965 

.00962 

8.78 1 

.00406 

9.781 

.00122 

7.098 

.01858 

8.002 

.00943 

8.827 

.00395 

9.818 

.00121 

7.123 

.01842 

8.010 

. 00925 

8.856 

.00392 

9.833 

.001 i'/ 

7.125 

.01826 

8.018 

.00917 

8,868 

.00388 

9.843 

.00116 

7.147 

.01792 

8.036 

.00908 

8.873 

.00377 

9.856 

. 0011 - 

7.222 

.01777 

8.040 

.00899 

8.881 

.00373 

9.873 

.00117 
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h P(H>h) 
6 5 A 



.00110 

9.922 

.00104 

9,936 

.00102 

9,960 

.00100 

9.961 

.0009ft 

10.056 

.00097 

10.081 

.00095 

10.083 

.00093 

10.103 

.000R7 

10.110 

.000R5 

10.125 

.000R4 

10. 147 

.00074 

10.161 

.000f>7 

10. 181 

.00066 

10.215 

.00064 

10.323 

.00057 

10.328 

.00056 

10.356 

.00050 

10.361 

.00049 

10.365 

.00048 

10.396 

.00047 

10.402 

.00043 

10.458 

.00042 

10.468 

.00041 

10.481 

.00037 

10.485 

,00036 

10.548 

.00031 

10.560 

.00030 

10.636 

.00029 

10.673 

.00028 

10.688 

.00027 

10.708 

.00023 

10.836 

.00020 

10,881 

.00020 

10.890 

,00019 

10.893 

.00017 

10.935 

,00016 

10.981 

.00013 

10.993 

.00013 

11.036 

.00012 

11.063 

.00011 

11.228 

.00010 

11.348 

.0000ft 

11.348 

.00007 

11.396 

,00006 

11.443 

,00006 

11.458 

.00005 

11.565 

.00004 

1 1 .84:-i 

.00003 

11,896 

.00002 

11.948 

.00002 

12.375 

,00001 


h r>(H>h) 


6 5 

5 

4.529 

.10250 

4. 547 

.09835 

4.557 

.09732 

4. 604 

.09625 

4.624 

.09523 

4,640 

. 09422 

4.663 

.09323 

4.688 

.09225 

4.710 

.09130 

4.746 

,09031 

4.7ft2 

.08934 

• 

X 

o 

.08844 

4.R12 

.08705 

4.816 

.08614 

4.R29 

.08521 

4.851 

. 08430 

4.RR2 

,08338 

4.RR7 

.08164 

4.910 

.08075 

4.922 

.07987 

4.924 

.07899 

4.957 

.07813 

4.971 

.07728 

4.993 

.07645 

5.063 

.07479 

5.0R7 

,07316 

5.094 

.07235 

5. 112 

.07156 

5.165 

.07002 

5. IRR 

.06928 

5.206 

.06817 

5.22ft 

. 06668 

5.240 

.06594 

5.259 

.06519 

5.346 

,06448 

5.347 

.06378 

5.^76 

.06309 

5.394 

. 06242 

5.404 

.06110 

5.416 

. 08943 

5 .447 

,05«79 

5.451 

.05817 

5.471 

,05687 

5.522 

.05561 

5.535 

.05501 

5.557 

.05440 

5.593 

.05379 

5.629 

.05317 

5.676 

.05202 

5. 699 

.05090 

5.729 

.04973 

5.734 

.04917 

5.757 

.04860 

5.769 

.0^803 

5.804 

.04751 

5.R24 

. 04696 


h P(H>h) 
(S 5 5 


5.82ft 

.04590 

5.^10 

.04538 

5.93^ 

.04487 

5.941 

.04436 

6.959 

.04338 

5.9R1 

.04288 

6.012 

.04190 

6.016 

.04095 

6.040 

.04047 

6.051 

.04023 

6.053 

.03975 

6.0R7 

.03880 

6.106 

.03832 

6,146 

.03786 

6.157 

.03743 

6,224 

.03697 

6.22R 

.03677 

6.241 

.03549 

6.294 

.03508 

6.299 

.03427 

6.318 

.03385 

6,3«2 

.03345 

6.440 

.03192 

6,463 

.03153 

6,476 

.03114 

6.499 

.03078 

6.506 

.03041 

6.524 

.02971 

6.546 

.02935 

6,569 

.02901 

6.5R1 

.02864 

6.61ft 

.02829 

6,651 

.02762 

6.665 

.02729 

6.671 

.02663 

6.6R7 

.02''30 

6.710 

.02597 

6,722 

.02580 

6.757 

.(?254R 

6,7ft 1 

.02517 

6.7PR 

.02484 

6,793 

.02453 

6.R16 

.0242? 

6.ft59 

.02390 

6,RR7 

.02332 

6.R99 

.02301 

6.947 

.02271 

6.953 

.02242 

6.949 

.02215 

6.993 

.02187 

7.02ft 

.02157 

7.040 

.02130 

7.071 

.02102 

7.08R 

.02076 

7.099 

.02025 

7.110 

.01993 


h 

P(H>h) 

6 5 

5 

7.134 

.01972 

7.141 

.01919 

7.165 

.01894 

7.216 

.01A43 

7.229 

.01818 

7.251 

.01795 

7.2R7 

.01771 

7.310 

,0174ft 

7.324 

.01723 

7.353 

,01677 

7.371 

.01622 

7.416 

,01579 

7.424 

.01569 

7.463 

.01548 

7.512 

.01483 

7.522 

.01463 

7.604 

.01421 

7.635 

.01401 

7.640 

.01364 

7.653 

.01345 

7.706 

,01327 

7.710 

,01293 

7.729 

.01276 

7.734 

.01259 

7.747 

.01243 

7,769 

,01226 

7.79^ 

.01207 

7.R16 

.01158 

7.R40 

.01142 

7.RR7 

.01128 

7.8RR 

.01110 

7.91ft 

.01093 

7,922 

.01079 

7.957 

.01063 

7.9R8 

.01047 

7.993 

.01017 

8.012 

.01002 

8.028 

.00988 

8.051 

.00973 

8,063 

.00944 

ft. 076 

.00930 

ft. 157 

.00915 

ft. 169 

.00908 

8.171 

.00882 

8.204 

.00868 

ft. 218 

.00855 

8.310 

.00831 

8.346 

,00818 

8.359 

.00793 

ft. 365 

.00759 

8.369 

.00748 

8.404 

.00735 

8,416 

.00724 

8.451 

.00703 

8.482 

.00691 

R,4R7 

.00670 
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h 

6» 


P ( H > h) 
5 S 


h p ( H > h ) 

h ^ 


8.S00 , 

H.576 , 

8.581 

8.593 

8.594 
8.81f> 
R.647 
R.899 
8.7?2 
8.735 
R.785 
8.7R2 
8,835 
8.859 
8.910 
8,934 
8.948 
8.981 

9.018 

9.018 
9.047 
9.051 
9.110 
9.118 
9.12? 
9. 159 
9.?06 
9.212 
9.215 
9.228 
9.253 
9.334 
9.347 
9.357 
9.40^ 

9.440 

9.441 
9.488 
9.494 
9.510 
9.534 
9.545 

9.581 
9,529 
9.5P2 
9.587 
9,705 
9.722 
9.745 
9.757 
9.771 
9,793 
9.851 
9.894 
‘9.899 


.00559 

.00549 

,00538 

.00533 

,00524 

.00514 

.00504 

.00594 

.00555 

.00555 

,00545 

.00529 

,00511 

.0050? 

. 0(Vf94 

.00485 

.00471 

.00457 

.00451 

,00443 

.0043/ 

.00423 

.00418 

.00512 

,00398 

.00379 

.00873 

.00357 

.00355 

.00349 

,00344 

.00330 

.00323 

.0031? 

,00302 

.00295 

.00291 

.00285 

,00275 

,00259 

,00255 

.00251 

.00255 

.00251 

,00245 

,00241 

.002 3 / 
.00233 
.00219 
.00205 
.00204 
.00200 
.00188 
.00184 
.00172 
.00157 


9.912 , 

9.934 
9.955 , 

9.959 
9.993 

10.005 
10.053 
10.110 
10.159 , 

10.175 
10. 194 
10.215 
10.271 

10.287 

10.288 
10.335 
10.341 
10.459 
10.487 
10.499 
10,529 
10.593 
10. 528 
10.540 
10.599 
10.710 
10.71? 
10.741 
10.759 
10.781 
10.804 
10. 81? 
10.815 

10.945 

11.015 

11.024 

11.041 

1U122 

11.135 

11.159 

11.324 

11.334 

U.^75 

11.522 

11.557 

11.559 

11.581 

1 1.559 

11.563 

11.853 

It. 941 

11.981 

12.029 

12.035 

12.131 


00153 
.00155 
00150 
,00137 
,00133 
,0(U29 
, 00125 
.00123 
. 00113 
.001 1 1 
, 00105 
.001 ('3 
. OOlOO 
.00098 
, no09^ 
.{M^088 

. 000 8 3 
.00080 
. ()Of)78 
.00075 
. 00057 
.00055 
.00051 
.00057 
. 00055 
. 0('05 1 
. 00050 
,00048 
. 00043 
.00041 
. f)0040 
.00037 
.0f)036 
.(^00 34 
.000:^1 
.00027 
.00025 
.00025 
, 00024 
.00021 
. 00020 
.(■.001 R 
. 00014 
.00013 
.00012 
.o(un? 

, 0001 1 
.v)C»010 

. 000(^9 
,00008 
. 00005 
.00005 
, on()05 
,00005 
, 000O4 
.O0003 


h 

p ( H > h ) 

h 

P(H>h) 

5 

s 'j 


1 

12.393 

.00002 


.00283 

12.435 

.00002 

fi.023 

.00250 

12.44(1 

.00002 

9.000 

.00215 

12.5 34 

.00001 

9.077 

.00183 

12.875 

.O'HIOI 

9.30 a 

.00117 

12.92? 

13.345 

.00000 

.00000 

9.592 .00050 

5 5 2 


h 5 

3.978 
4 .00(\ 

4.07 7 
4.2 09 
4. 3(^8 

: .^52 

4.59 3 
4 . (■< 4 8 

4.59 2 

4.7 59 
4,857 

4,945 

5.220 

5.231 

5 . 254 

5.^52 

5.451 

5.525 

5.725 

5.791 

^',912 

5.923 

5.055 

f..088 

5. 285 

5.3 4,^ 
5.407 
5.525 
5.57 7 
5.7 59 

5.80^: 
f’t , 8 7 9 

7.05 5 

7.121 

7.374 

V.407 

7 . 49 ^ 

7.5 1- 
7.89 3 

/ . 7 59 
7 ,9 74 
8.15^ 
8.195 
8.220 
H. 2>^4 
M . 4 29 


1 

. 10705 
,09734 
.09 44 1 
.05775 
.08208 
. 07575 
.05943 
.05577 
,05377 

.0571 1 
.0511 2 
.0477^^ 
.{^4579 
, 04345 

.03745 

.03545 
.03380 
. 03180 
,''3 114 

.02747 

.02514 

.02381 

,02248 

.02145 

.01981 

.01745 

.0 1598 

.015 32 

,01472 

,01355 

.01255 

. 01199 

.01032 

.Ch)9 72 

. 00899 

.00833 
. 00 755 
. ('0509 
. 50599 
.00555 
. 00500 
.00433 
« 00 '♦ 5 0 
,00383 
,00350 

.00315 


4.419 
4.438 
4.552 
4.510 
4 , 800 
4.819 
4.838 

4,875 

4.933 

4.971 

5.010 

5.105 

5.219 

5.238 

5.2 75 

5.352 

5.410 

5.485 

5.505 

5.538 

5.676 

5.733 

5.752 

5.857 

5.019 

5.03R 

5 • r» 7 Cl 

5. 13:^ 

5.171 

5.210 

5.30 5 

5.343 

5.419 

6.552 

6.667 

5.705 

5.819 

5.875 

7 . 0 1 C) 

7.057 

7.105 

7,275 

7,352 

7.371 

7.410 

7,457 

7.50 5 


.10570 

.098 24 

.09585 

.09319 

.08785 

.08477 

.08053 

.07749 

.06829 

.06657 

.05425 

.05287 

.05782 

.05525 

.05340 

.05140 

.04993 

.04531 

.04212 

.04158 

.03777 

.03573 

,03520 

.03420 

.03215 

.03007 

.02925 

.02721 

.02574 

.02443 

.02357 

.02305 

.02200 

.02119 

.01905 

.01848 

.01577 

.014/7 

.01453 

,01296 

.01234 

.01 173 
.01'^97 
.01053 
.91020 
. 0098 2 

^00949 
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h P(H>h) 

ft 6 2 


7.543 

.00916 

7.619 

.00830 

7.638 

.00764 

7.752 

.00725 

7.886 

.00697 

8.019 

.00668 

8.038 

.00635 

8.076 

.00592 

8.152 

.00540 

8.210 

.00488 

8.305 

.00459 

8.600 

,00411 

8.533 

.00404 

8,610 

,00343 

8.819 

.002(28 

8.838 

.00316 

8.876 

.00266 

8.933 

.00252 

9.010 

.00238 

9.086 

.00224 

9.105 

.00209 

9.219 

.00200 

9.352 

.00176 

9.505 

.00167 

9.600 

,00157 

9.638 

.00138 

9.676 

.00109 

9.752 

.00095 

9.867 

,00067 

9.943 

.00062 

10.076 

.00043 

10.210 

.00040 

10.305 

.00021 

10.552 

.00017 

10.971 

.00007 


ft 6 

A. ■525 .10221 

4.558 ,09'?48 

4,ft00 .09822 

4.ft67 .09560 

4,ft83 .09420 

4.692 .09280 

4.725 .09138 

4.792 .08489 

4.817 .0835^ 

4.892 .08295 

4.900 .08165 

5.017 .07820 

5.025 .07589 

5.058 .07254 

5.083 .07152 

5.125 .07046 

5.150 .06846 

5.192 .06632 


h P(n>h) 


8 

5.29? . 

06419 

5.333 . 

06329 

5.35(^ . 

06280 

5.353 . 

06085 

5.39? . 

,08993 

5.A00 , 

08894 

5.433 . 

,05662 

5.433 . 

,05570 

5.5^>3 

.05395 

5.567 . 

.05237 

5.600 

.05160 

5.625 

. (»4999 

5.692 

.04836 

5.725 

.04760 

5.733 

.04613 

5.750 

.04546 

5.317 

.04386 

5.333 

.04306 

5.392 

.04238 

5.933 

.04100 

6.017 

.04031 

6.025 

.03998 

6.053 

.03885 

6. lOvO 

.03835 

6.125 

.03715 

6. 150 

.03545 

6.192 

.03356 

6.225 

.03291 

6.267 

.03130 

6.350 

. 03070 

6.353 

,029ft! 

6.400 

.02873 

6.433 

.02820 

6.525 

.02765 

6.553 

.02576 

6 • 667 

,02529 

6.633 

.02509 

6.725 

.02462 

6.7 33 

.02388 

6.7 50 

.02349 

6.767 

.02230 

6.792 

.02139 

6.317 

.02098 

6.353 

.02046 

6.392 

.02009 

6.900 

.01966 

6.958 

.01839 

7.000 

.01811 

7 .017 

.01741 

7.025 

.01698 

7. 053 

.01622 

7.167 

.01587 

7.192 

.01547 

7. 225 

.01518 

7.267 

.01493 

7.292 

.01459 


h P(H>h) 

ft 6 3 

7.350 .01426 

7.358 .01277 

7.392 .01249 

7.417 .01219 

7.433 .01189 

7,483 ,01166 

7,525 .01136 

7.567 .01065 

7.625 .01034 

7.683 .01009 

7.725 .00985 

7.733 .00934 

7.817 .00911 

7.833 .00859 

7.858 .00837 

7.892 .00821 
8,000 ,00801 

8,025 ,00782 

8,058 ,00744 

8,067 ,00725 

8,100 ,00716 

8,150 ,00660 

8,192 .00622 

8.225 .00604 

8.350 .00560 

8.400 .00543 

3.417 .00514 

8.458 .00497 

8.600 .00483 

8.625 .00471 

8.683 .00437 

8.692 .00423 

8.725 .00397 

8.750 .00384 

8.767 .00371 

8.817 .00359 


3,353 

.00341 

3.900 

.00330 

R.c)53 

.00310 

9.017 

.00300 

9.053 

.00289 

9.033 

.00282 

9.150 

.00273 

9.225 

.00253 

9.392 

.00228 

9.400 

.00213 

9.433 

.00206 

9.458 

.00199 

9.433 

.00193 

9,525 

.00185 

9.567 

.00174 

9,600 

.00161 

9.667 

.00153 

9.633 

.00147 

9.725 

.00141 

9.792 

.00136 


h P(H>h) 

ft 6 3 

9.858 .00130 

9.933 .00125 

10.017 .00121 

10.025 .00117 

10.100 .00110 

10.125 .00106 

10.150 .00098 

10.192 .00079 

10.225 .00076 

10,350 .00062 

10.392 .00045 

10.417 .00046 

10.500 .00045 

10.525 .00040 

10.558 .00030 

10.733 .00029 

10.750 .00027 

10.858 .00019 

11.017 .00017 

11.025 .00015 

11.125 .00010 

11.267 .00009 

11.350 .00008 

11.567 .00004 

11.725 .00003 

12.150 .00001 

6 6 6 

4.518 .10088 

4.548 ,09982 

4.603 .09878 

4,636 .09774 

4.662 .09575 

4.695 .09469 

4.706 .09372 

4.724 .09164 

4.765 .08968 

4.779 .08869 

4.783 .08572 


4.324 

.08479 

4.371 

.08295 

4.39 7 

.08026 

4.930 

.07930 

4.956 

.07842 

5.000 

.07753 

5.043 

.07403 

5.077 

.07324 

5.132 

.07244 

5. 165 

.07160 

5.191 

.07006 

5.195 

.06930 

5.224 

.06855 

5.235 

.06781 

5.254 

.06626 

5.294 

.06554 
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h P < > 


6 <S 

4 

5.309 

.06406 

5*313 

.06372 

5.3A2 

.06163 

5.36ft 

.06096 

5.401 

.05951 

5.426 

.05819 

5.485 

.05750 

5.489 

.05680 

5.544 

.05618 

5.577 

.05491 

5.607 

.05367 

5.695 

.05188 

5.706 

.05130 

5.721 

.05009 

5.724 

.04950 

5.754 

.04894 

5.765 

.04785 

5.783 

.04728 

5.838 

.04673 

5.871 

.04617 

5.882 

,04565 

5.897 

.04396 

5.930 

.04340 

5.941 

.04290 

5.956 

.04185 

5.960 

.04129 

5.989 

.04080 

6.015 

.04030 

6.018 

.03977 

6.118 

.03928 

6.136 

.03829 

6.191 

.03786 

6.195 

.03738 

6.224 

.03650 

6.235 

.03609 

6.250 

.03521 

6.283 

.03388 

6.312 

.03347 

6.368 

.03269 

6.371 

•03228 

6.401 

,03189 

6.412 

.03149 

6.485 

.03068 

6.489 

.03050 

6.518 

.02978 

6.544 

.02942 

6.548 

.02866 

6.577 

.02795 

6.603 

.02761 

6.636 

•02723 

6.647 

.02690 

6.665 

•02618 

6.721 

.02585 

6.779 

.02555 

6.783 

.02521 

6.812 

•02458 


h P ( H > h ) 
A 6 A 


6.824 

. 02396 

6^842 

.02328 

6.882 

.02298 

6.901 

.02233 

6.930 

.02203 

6.989 

.02090 

7.015 

.02060 

7.074 

.02031 

7. 107 

.01974 

7.11ft 

•01949 

7. 132 

.01924 

7.165 

.01870 

7. 176 

.01844 

7,250 

.01797 

7.254 

.01747 

7.313 

.01724 

7.342 

.01676 

7.353 

.01654 

7.371 

.01561 

7.426 

.01518 

7.460 

.01475 

7.485 

.01455 

7.518 

.01435 

7.529 

.01396 

7.548 

,01372 

7.577 

.01353 

7.607 

.01333 

7.647 

.01314 

7.662 

.01240 

7.779 

.01219 

7.783 

.01211 

7.813 

.01179 

7.838 

.01117 

7.871 

.01083 

7.956 

.01071 

7.960 

.01054 

7.989 

.01027 

8.000 

.00990 

8.015 

. 00964 

8.059 

.00934 

8.074 

.00904 

8.077 

.00887 

8.107 

.00862 

8.136 

.00849 

8. 165 

.00835 

8.191 

.00821 

8.224 

.00807 

8.254 

.00797 

0.309 

.00772 

8.342 

.00747 

8.368 

.00734 

8.401 

.00721 

8.430 

.00700 

8.471 

.00690 

8.485 

.00676 

8.4B9 

.00663 


h P(M>h) 


AAA 


8.S29 

.0nAA2 

8.577 

.0061)5 

8.588 

.00595 

8.603 

.00576 

8.607 

.0055A 

8.636 

.005AA 

8.665 

.00537 

8.706 

,00527 

8.721 

.00506 

8.754 

.OOA97 

8.765 

.O0A07 

8.78? 

.00A67 

8.R3R 

.00A59 

R,R42 

.00AA9 

R.R97 

.00A18 

R.901 

.OOAIO 

R.960 

.OOAOl 

9.000 

.0039A 

9.015 

.00377 

9.074 

.00369 

9.107 

.00361 

9.165 

.00356 

9.191 

.003A9 

9.195 

.00331 

9.224 

.00325 

9.235 

.0031H 

9,250 

.00305 

9.2R3 

.00290 

9.31? 

.00275 

9.36H 

.00265 

9.401 

.00259 

9,412 

.00255 

9,426 

.002A2 

9.480 

.00236 

9.529 

.00231 

9. 548 

.00225 

9.577 

.00220 

9.603 

.00211 

9.647 

.00206 

9.662 

.00195 

9.695 

.00190 

9.721 

.00185 

9.724 

.00180 

9.812 

.00177, 

9.842 

.00173 

9.897 

.00169 

9.901 

.00165 

9.930 

.00161 

9.941 

.00154 

10.000 

.00144 

10.018 

,00134 

10.074 

,00127 

10.077 

.00124 

10.107 

.00121 

10.132 

.00118 

10.176 

.00112 


h 

P ( H > h ) 

6 6 

4 

10.250 

.00108 

10.283 

.00102 

10,342 

.00100 

10,426 

,00094 

10.430 

.00092 

10,460 

.00090 

10.471 

.00086 

10.489 

.00083 

10.588 

.00081 

10,607 

. 000^4 

10,647 

.00067 

10,662 

.00062 

10.695 

.00055 

10.721 

.00053 

10.754 

.00052 

10.779 

.00045 

10.871 

.00044 

10 , 882 . 

,00042 

10.901 

.00035 

10.956 

.00033 

10.989 

.00030 

11.048 

,00029 

11.136 

.00024 

11.191 

.00023 

11.250 

.00022 

11.254 

.00017 

11.313 

.00016 

11.353 

.00016 

11.368 

,00015 

11.489 

.00014 

11.518 

.00011 

11.529 

,’oopio 

11.588 

.00010 

11.765 

.00009 

11.779 

.00006 

11.783 

,00006 

11.882 

,00005 

11.960 

,00005 

12.077 

.00004 

12.235 

.00003 

12 . 283 - 

,00002 

12*368 

,00002 

12.426 

,00002 

12.721 

,00001 

12.812 

.00001 

13.235 

.00000 

6 - 

6 5 

4,541 

.10077 

4,542 

,09987 

4.548 

. ,09900 

4.562 

.09813 

4.563 

.09726 

4.574 

.09641 

4.626 

.09556 
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EXACT PROCAOILITY UVELS FOR THE KRUSKAL-HALLIS TEST 


h P{H>h) 
h ^ 

A.^35 .09AV2 
4.662 . n 93 B 7 
4.664 . n 9304 
4.669 . 09 X 22 
4.719 .09129 
4.727 .09099 
4.740 .09020 
4.746 . 0 H 929 


4.752 

.08861 

4.763 

.087 83 

4.771 

.08707 

4.882 

.08628 

4.889 

,08554 

4.897 

,08481 

4.903 

.08407 

4.907 

.08192 

4.915 

.08118 

4.929 

.08046 

4.940 

.07976 

4.946 

.07906 

4.956 

.07766 

4.982 

.07696 

5.018 

.07668 

5.054 

.07423 

5. 060 

.07354 

5.071 

.07288 

5.085 

.07222 

5.119 

.07166 

5.165 

.07027 

5.182 

.06966 

5.191 

, 06 ^ 0 ? 

5.229 

.06840 

5.248 

.06810 

5.254 

.06689 

5.273 

.06629 

5.281 

.06568 

5.295 

.06608 


5.346 .06450 

5 . 34 A .06392 

5.374 .06334 

5 . 37 B .06277 

6.391 .06191 

5.407 ,06136 

5.430 ,06026 

5,437 ,05914 

5.462 .06869 

5,482 .06762 

5,495 .06696 

5,503 .05644 

5.605 ,05690 

6.515 ,05638 

5.624 .05486 

5.687 .05432 

5.593 .06381 

5.629 .05281 

5.635 .06231 


h a(M;sh) 

h 6 6 

6.641 . 0618 ? 

5.706 . 0513 ? 

5.740 .05086 

'.752 .08039 

6.766 .06993 

5.771 .04970 

6.786 .04924 

5.809 . 04 H 78 

5.818 .04790 

5.830 .04746 

6.836 .04702 

6.844 .04669 

6.848 .04616 

6.871 .04671 

6.881 .04628 

6.907 .04445 

6.940 .04404 

6.942 .04363 

6.956 ,04321 

6.969 .04281 

6.018 .04200 

6.026 .04160 


- S . 03 B 

.04119 

6.034 ' 

. 04 04 2 

6.039 

.03964 

6 . 0 R 0 

.03926 

4.142 

.03887 

6 . 162 

.03814 

6.163 

.03776 

. 1 9 1 

. 08740 

6.214 

.03704 

6.273 

. 03668 

6.313 

.03634 

6.319 

. O 3600 

6.320 

.03666 

6.327 

.03833 

6.340 

.03483 

6.341 

. ('3449 

6.332 

.03815 

6.371 

.03349 

6.393 

.03315 

6.400 

.03260 

6.413 

.03234 

6.430 

.03169 

6.437 

.03139 

6.462 

.03107 

6.476 

.03076 

6.603 

.03045 

6.606 

.03014 

6.618 

.02984 

6.541 

.02964 

6.687 

.02924 

6.609 

.02895 

6.613 

.02867 

6.622 

.02839 

6.629 

.02810 


h P(H>h) 


6 6 

6 

6.664 

.02764 

6,686 

.02726 

6,7 18 

.02696 

6.727 

.02669 

6.769 

. 02.616 

6.770 

. 0 ? 8«9 

6.822 

.02662 

6.829 

.02638 

6.838 

.02614 

6.848 

.02489 

6.871 

.02466 

6.876 

.02441 

6,89 5 

. 02^17 

6.897 

.02393 

6.915 

.02370 

6 . 94 ? 

.02367 

6.946 

.02311 

6.948 

.02286 

6.969 

.02263 

6.974 

.02217 

7.007 

.02172 

7.026 

.02149 

7.038 

.02127 

7.041 

.02106 

7.068 

.02083 

7.080 

.02061 

7.093 

.02040 

7.106 

.02017 


7.162 . 01 Q 96 

7.162 .01976 


7 . 20 '> .01966 

7.214 .01936 

7.230 ,01916 

7.237 .01896 

7.260 .01876 

7 . 28 ? .01866 
7.315 .01836 

7.319 ,01818 

7,340 .01781 

7.366 .01763 

7.371 .01743 

7.378 .01724 

7.386 .01706 

7.387 ,01687 

7.407 .01668 

7,438 ,01649 

7,469 .01630 

7.471 ,01612 

7.497 .01594 

7.611 .01660 
7.518 .01662 
7.524 .01534 

7.529 .01518 

7.563 .01510 

7.670 .01475 

7.574 .01459 


h p ( H > h ) 

6 6 

6 

7.687 

.01443 

7.607 

.01426 

7.626 

,01411 

7.629 

.01394 

7.648 

.01378 

7.680 

.01363 

7.686 

.01348 

7.707 

.01331 

7.720 

.01302 

7.763 

,01287 

7.791 

.01272 

7.836 

.01268 

7.838 

.01243 

7.858 

.01229 

7.889 

.01215 

7.9 20 

• .01202 

7.927 

.01176 

7.929 

.01163 

7.940 

.01149 

7.942 

.01136 

7.946 

.01123 

7.962 

.OHIO 

7.982 

.01098 

7.993 

.01072 

8.014 

.01060 

8.026 

.01047 

8 . 0^1 

.01035 

8.073 

.01023 

8.103 

.01011 

ft . 119 

.01001 


8.124 

.00990 

8.129 

.00966 

8.152 

.00956 

ft . 170 

.00944 

8.182 

.00939 

8.214 

.00918 

8.222 

,00907 

8.241 

.00895 

8.260 

.00885 

8.282 

.00865 

8.319 

.00854 

8.348 

.00834 

8.365 

.00813 

8,386 

.00804 

8.391 

.00794 

8.459 

. 007 ft 4 

8.486 

.00774 

8.496 

.00765 

8.605 

.00748 

ft . 51 1 

.00738 

8.515 

.00730 

8.642 

.00720 

8.663 

,00711 

a . 670 

.00702 

8.600 

.00685 

ft . 609 

.00677 
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(1 P(H>h) 
IS ^ 


H,h?h 

R. 

R.IS7R 

R.iSflO 

H.70S 

R.7U 

P.724 

H.74R 

ft.7fi3 

R.77R 

R . R 1 « 

R.R29 

B.R35 

P.R37 

R.flfll 

R.903 

8.920 

R.9IS2 

R.9R2 

R.987 

9.014 

9.01R 

9.03R 

9.044 

9.093 

<3.097 

9. IIP 

9.129 

9.19 ^ 

9.163 

9.171 

9. 1R2 

9.191 

9.237 

9.29<‘ 

9.2B0 

9.2R1 

9.327 

9.341 

9.34R 

9.392 
9.369 
9.374 

9.393 
9.400 
9.426 
9.437 
9.45R 
9.909 
9.929 
9.541 
9.54R 
9.974 
9.609 
9.613 


9 

. 00699 
.0009 1 
. 00642 
.00639 
.00627 
.00619 
.00611 
.00607 
.00591 
.005R3 
.00576 
.00569 
.00561 
.00547 
.00540 
.00937 
.00522 
.00519 
.0050R 
.00502 
.00495 
.004fl8 
.00482 
.00475 
.00470 
.00458 

,00446 

.00440 

.00434 

.00429 

.00423 

.00416 

.00411 

.00406 

.00395 

.n03P9 

.003B4 

.00373 

. 0036R 
.00363 
.0035R 
.00354 
.00349 
.00344 
.00335 
.00330 
.00326 
.00322 
.00317 
.00313 
.00305 
.00302 
.0029R 
.00290 
.00286 
.00283 


h 

6 6 

9.673 

9.693 

9.707 

9.719 

9.720 
9.724 
9.740 
9.746 
9.759 
9.770 

9. R29 
9.844 
9.871 
9.881 
9.897 
9.927 
9.929 
9.948 
9.986 

10.000 

10.013 

10.018 

10.052 

10.054 

10.073 

10.080 

10.089 

10.097 

10. UR 
10.142 
10. 1 63 
10.178 
10.209 
10.241 
10.248 
10.2R9 

10.293 

10.327 

10.344 

10.348 

10.352 

10.374 

10.378 

10.393 

10.426 

10.430 

10.437 

10.452 

10.471 

10.4P2 

10.903 

10.519 

10.524 

10.593 

10.607 

10.629 


8 ( H > h > 


.00279 

.00275 

.00271 

.(,026? 

. 01(298 
.00299 
.00247 
.00244 
.00240 
.00236 
.00229 
.0022? 
.00219 
.00215 
.00212 
.00206 
. 00202 . 
.00199 
.00196 
.00193 
.00191 
.00187 
.00184 
.00180 
.00177 
.00174 
.00149 
.00164 
.00163 
.00160 
.00157 
.00155 
.00152 
.00145 
.00143 
.00142 
.00140 

. no 1 35 
.00132 
.00130 
. 00128 
.00125 
.00123 
.00121 
.00119 
.00117 
.00113 
.00111 
. 00109 
.00106 
. 00104 
.00102 
.00100 
.00097 
.00095 
.00093 


h 

h 6 

1-;. 63 5 
ir..^4i 
10.648 

U'.riH 
10.771 
10.786 
m. 137 
\0.8'-P 

’ (i.O-.H 
10.895 
10.920 

10.04? 

10.948 

10.959 

10.993 

11.000 

11.014 

11.038 

11.058 

11.059 
11.073 
11.119 
11. 1?9 
11.142 
11.162 
11.171 
1 1.230 
11.24-, 

11.273 
11 .2»9 
11.307 
11.399 

11. on 

1 1.387 
11.393 
11.418 
11.476 
11.518 
1 ! . 58 2 
11.429 
11.652 

11.494 

11.659 
11.705 
11.727 
11.744 
11 .765 
11.800 
11.882 
11.919 
11. O? 0 
11.942 
12.058 
12.093 
12.103 
12.165 


p ( H > h ) 

5 

,00089 
.00088 . 
.00084 
.00082 
.00080 
.00079 
.00076 
.00074 
.00071 
.00059 
.00068 
, 000 67 
.00065 
,00064 
.00063 
.00062 
.00060 
.00055 
.00054 
.00050 

.0004 8 
.00048 
.00046 
.00042 
.00041 
.00040 
.00039 
.00035 
.00034 
.00034 
.00033 
.(!0031 
.00028 
,fM0O27 
.;!('026 
.00025 
.00024 
.00023 
.00020 
.00020 
,00019 
.00018 
.0('017 
.00017 
.00015 
.00014 
.00013 
.00013 
.00C13 
.00012 
.00011 
.00010 
.00009 
.00009 
.00008 
.00008 


h 

6 6 

12.171 

12.209 

12.230 

12.260 

12.438 

12.485 

12.489 

12.562 

12.574 

12.607 

12.740 

12.903 

12.941 

12.946 

12.982 

13.*071 

13.346 

13.348 

13.386 

13.430 

13.778 

13.818 

14.235 

6 

4.538 

4.643 

4.667 

4.678 

4.713 

4.784 

4.819 

4,877 

4.924 

4.994 

5.053 

5.064 

5.099 

5.135 

5.158 

5.193 

5.240 

5.298 

5.345 

5.415 

5.474 

5.485 

5.509 

5.556 

5.626 

5.661 

5.696 

5.719 

5.301 

5.836 


P I H> h) 

S 

.00007 

.nOCO'-- 

.00006 

.ono"5 

.nooo". 

.(30004 
.00004 
.00003 
.00003 
.00003 
.00(303 
.00002 
. nooo? 
.OOOP? 
.00001 
.00001 
, 0000 ’ 
.00001 
.00001 
.noooi 
.00000 
.000'»0 
.00000 

6 6 

. 100‘ 6 
,0987<. 
.096(9 
,0926( 

, 09K>0 
.08764 
.08573 

.0838' 

.08199 

.08019 

.0767^ 

.0758<’ 
.07420 
.07251 
.07092 
,06852 
. 06693 

.06536 
.06391 
,0624c 
.06107 
.05968 
.05704 
.05575 
.05448 
.0520' 
.05138 
.05021 
.04905 
.047 49 
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LEVELS FOR THE KRUSKAL-WALLIS TEST 
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EXACT PROBABILITY 


h P ( H ^) 
6 6 


h tM H > h ) 
f > ^ 


h PiH>hl 


5.930 
5.942 
5.977 
ft . 000 
ft . 035 
ft . U 7 
6.140 
6.187 
6.222 
6.327 
6.351 
6.398 
6.421 
6.468 
6.503 
6.538 
6.632 
6.678 
6.737 
6.749 
6.772 
6.877 
6.889 
6.924 
6.982 
7.029 
7.053 
7.064 
7.099 
7.170 
7.240 
7.298 
7.310 
7.345 
7.380 
7.404 
7.450 
7.520 
7.614 
7.626 
7.684 
7.731 
7.825 
7.871 
7.895 
7.906 
7.942 
8.000 
8.035 
8.047 
8.082 
8.187 
8.222 
8.292 
8.316 
8.433 


6 

.04679 
.04523 
.04417 
.04214 
.04112 
.04011 
.03916 
.03824 
.03779 
.03596 
.03513 
.03430 
.03350 
.03272 
.03117 
.03039 
.02891 
.02821 
.02752 
.02717 
.02652 
.02588 
.02493 
.02372 
.02311 
.02253 
.02196 
.02141 
.02085 
.02030 
01979 
.01929 
.01880 
.01856 
.01807 
.01763 
.01720 
.01590 
.01549 
.01471 
.01430 
.01391 
.01355 
.01320 
.01287 
.01269 
.01217 
.01151 
.01117 
.01087 
.01055 
.01024 
.00994 
.00940 
.00913 
.00886 


,^.56 

8.468 

8.503 

8.526 

8.561 

8.573 

8.648 

8 . 6'-7 
3.784 

8 . P 4 ? 
8.854 
8.924 
8.982 
8.994 
9.029 
9.064 
9.088 
9 . 170 
9.205 
9.275 
9.310 
9.404 
9.485 
9.509 
9,556 

9.579 

9.626 
9 . 696 
9.719 
9.731 
9.789 
9.836 
9.871 
9.906 
9.930 
9.977 
10.047 
10. 140 
10.152 
10. 187 
10.211 
10.246 
10.257 
10.327 
10.398 
10.433 
10.526 
10.561 
10.608 
10.667 
10.713 
10.749 
10.772 
10.819 
10.842 
10. 889 


6 

.00839 
. 00817 
.00792 
. 00770 
. 0075 H 
. 00735 
.00714 
. 00692 
. 0('652 
. 00634 
.00613 
,00595 
.00560 
. 00552 
.00535 
.00519 
.00502 
. 0047 1 
.00448 
. 00434 
.00407 
. 00392 
.00379 
.00368 
.00356 
. 00334 
.00312 
.00302 
.00293 
. 00283 
.00272 
. 00263 
. 0('259 
.00249 
.00241 
.00232 
.00224 
.00217 
.00213 
.00198 
.00184 
. 00177 
.00170 
.00164 
.00157 
. 00146 
.00140 
. 00137 
.00127 
.00122 
.00117 
.00112 
.00108 
.00104 
.00101 
. 00097 


6 6 

10.959 

10.98 2 
11.088 

11.099 
11.240 
11.275 
11.310 

11.368 
11.380 
1 1.404 
11.415 
11.474 
11.556 
11.591 
11.614 
11.661 
11.684 
11.789 
11.801 
11.825 
11.942 
11.977 
12.012 
12.035 
12.117 
12.292 
12.316 
12.363 
12.433 
12.538 
12.573 
12.737 
12.772 
12.784 
12.877 
13.053 
13.135 
13.205 
13.345 
13.520 
13.556 
13.661 
13.930 
14 . 000 

14.327 

14.363 

14.749 

15.158 

7 

4.549 
4.594 
4,631 
4.638 
4.660 


6 


» W ww ^ 

.00082 
,00079 
,00075 
,00069 
.00065 
.00062 
.00059 
.00057 
.00051 
.00049 
.00045 
.00041 
.00036 
.00034 
.00032 
.00029 
.00027 
.00024 
.00023 
.00021 
. 00019 
.00018 
.00017 
.00015 
.00012 
.00011 
.00010 
.00009 
.00008 
.00006 
.00006 
.00005 
.00005 
.00004 
.00003 
.00003 
.00002 
.00002 
.00001 
.00001 
.00001 
.00001 
.00000 
.00000 
.00000 
.00000 
.00000 

7 7 

. 10069 
.09933 
.09800 
.09670 
.09604 


h 8 ( H > h ) 

7 7 7 


4.683 

.09476 

4.698 

.09349 

4.727 

.09223 

4.772 

.08850 

4.831 

.08728 

4.839 

.08492 

4.87 6 

.08375 

4.905 

.08260 

4.965 

.08146 

4.994 

.08036 

5.010 

.07928 

5.017 

.07874 

5.039 

.07715 

5.076 

.07503 

oc 

C 

• 

.07399 

5.106 

.07297 

5.128 

.07195 

5.195 

.07094 

5.217 

.06997 

5.262 

.06803 

5.276 

.06709 

5.351 

.06616 

5.365 

.06435 

5.373 

.06346 


5.395 .06257 
5.410 .06169 
5.432 .06125 
S .440 ,06039 
5.484 .05953 
5.499 .05869 
5.573 .05702 
5.610 .05622 
5.618 .05544 
5.662 ,05466 
5.699 .05312 
5.707 .05275 
5.729 .05201 


5.751 

.05128 

5.766 

.05055 

5.819 

.04011 

5,840 

,04806 

5.885 

.04736 

5.907 

.04601 

5.967 

.04534 

6 . f ) l 9 

.04470 

6.033 

,04406 

6.(>63 

.04343 

6.078 

.04220 

0.108 

.04098 

6 . 15 ? 

.04038 

• 1 ^ 7 

.03979 


.03921 

h .?\2 

.03863 


.03806 

h m 2 h'^ 

.03778 


.03723 



h 

P ( H > h ) 

h 


7 

7 7 

7 

7 7 

6.301 

.03669 

7.978 

,01290 

6.330 

.03614 

8.037 

.01270 

6.375 

.03561 

8.045 

,01240 

6 . 43 A 

.03509 

8.067 

•01220 

6.442 

.03484 

8,082 

.01201 

6.454 

.03384 

8.104 

.01191 

6.479 

.03286 

8.111 

.01153 

6.501 

.03236 

8.156 

.01134 

6.509 

.03188 

8 . 171 

.01097 

6.553 

.03140 

8.223 

.01078 

6.597 

.03093 

8.282 

.01061 

6.620 

.03001 

B .289 

.01043 

6.679 

.02956 

8.304 

.01026 

6.701 

.02934 

R .334 

.01009 

6.731 

.02847 

8.378 

.00992 

6 . 76 B 

.02804 

8.401 

.00976 

6.798 

.02763 

8.438 

.00960 

6.820 

.02722 

8.468 

.00944 

6.835 

.02681 

8.482 

.00914 

6.865 

.02641 

8.512 

. 0089 vS 

6.879 

.02601 

8.557 

.00869 

6.909 

.02562 

8.579 

.00854 

6.954 

.02446 

8.601 

.00847 

6.968 

.02408 

8.616 

.00818 

7,035 

.02371 

8 . 638 

. 00804 

7.043 

.02335 

8.668 

.00790 

7,132 

.02263 

8,690 

.00777 

7.154 

.02212 

8.779 

.00763 

7.176 

.02179 

8.839 

,00725 

7.213 

.02145 

8.883 

.00713 

7.221 

.02129 

H .905 

. 00689 

7.236 

.02065 

8.913 

.00683 

7.243 

.02033 

8.935 

. 00672 

7.280 

.02001 

8.972 

.00649 

7.332 

.01970 

9.002 

.00627 

7.354 

.01910 

9 . 02 ^ 

.00615 

7.369 

.01880 

9.091 

. 00605 

7.399 

.01850 

9.106 

.00589 

7.414 

.01821 

9 . 113 

. 00579 

7.481 

.01792 

9.135 

.00569 

7.488 

.01765 

9 . 173 

.00558 

7.503 

.01737 

9.180 

.00549 

7.577 

.01709 

9.269 

.00539 

7.599 

.01683 

9.284 

.00529 

7.622 

.01670 

9.291 

.00520 

7.636 

.01619 

9.358 

.00511 

7.666 

.01568 

9.373 

,00493 

7.688 

.01543 

9.380 

.00485 

7.711 

.01494 

9.403 

.00476 

7.770 

.01470 

9.447 

.00459 

7.800 

.01446 

9.492 

. 00442 

7.814 

.01423 

9.506 

.00434 

7,844 

.01400 

9.581 

.00418 

7. 884 

.01355 

9.618 

.00411 

7.933 

.01333 

9.625 

.00407 

7.955 

.01311 

9.640 

.00400 


h 

P i > 

h 

P ( H > h > 

7 

7 7 

7 

7 7 

9.647 

, 003«2 

11.421 

.00090 

9.670 

.00385 

11.451 

.00088 

9.707 

.00378 

11.488 

.00085 

9.774 

.00371 

11.495 

.00083 

9.803 

.00364 

11.518 

.00082 

9.818 

.00358 

11.584 

.00080 

9.826 

.00348 

11.629 

.00076 

9.848 

.00342 

11 .644 

.00074 

9.885 

.00335 

11.673 

.00072 

9 . R 02 

.00329 

11.688 

.00071 

9.937 

.00317 

11.718 

.00069 

9.974 

.00305 

11.777 

.00068 

10.004 

.00299 

11.785 

.00067 

10.026 

.00293 

11.807 

.00065 

10.085 

.00282 

11.844 

.00063 

10.160 

.00277 

11.852 

.00060 

10.174 

.00269 

11.874 

.00058 

10.182 

.00264 

11.896 

.00058 

10.249 

.00254 

11.941 

.00055 

10.293 

.00249 

11.963 

.00053 

10.308 

.00239 

12.030 

.00051 

10.338 

.00234 

12.045 

.00050 

10.360 

•00225 

12.074 

.00049 

10.382 

.00221 

12.089 

.00047 

10.419 

.00216 

12.141 

.00046 

10.442 

.00212 

12.178 

.00045 

10.486 


12.223 

.00044 

10.516 

.00199 

12.230 

.00043 

10.560 

.00191 

12.252 

.00042 

10.575 

.00187 

12.297 

.00040 

10.605 

.00183 

12.312 

.00039 

10.709 

. 001' 9 

12.341 

.00037 

10.716 

. Of / 172 

12.378 

.00036 

10.738 

.00167 

12.386 

.00035 

10.776 

. 00164 

12.430 

.00034 

10 . 78 ? 

.00162 

12.445 

.00033 

10.808 

.00159 

12.475 

.00031 

10.828 

.00153 

12.497 

.00031 

10.842 

.00149 

12.519 

.00030 

10.887 

.00146 

12.564 

.00029 

10.894 

.00143 

12.609 

.00028 

10.917 

.00140 

12.623 

.00027 

10 . 9 M 

.00137 

12.675 

.00026 

11.006 

.00132 

12,712 

.00025 

11.043 

.00129 

12.787 

.00024 

11.050 

.00126 

12.824 

.00023 

11.072 

.00123 

12.831 

.00023 

11.109 

.00121 

12.846 

.00021 

11.139 

.00118 

12.853 

.00020 

11.250 

.00113 

12.891 

.00020 

11.273 

.00111 

12.920 

. 00 Q 19 

11.288 

.00104 

12 . 9^2 

.00019 

11.310 

.00100 

12.965 

.00018 

11.317 

.00098 

13.009 

.00018 

11.362 

•00096 

13.032 

.00017 

11.377 

.00094 

13.054 

.00017 
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h P ( H> h) 


7 7 

7 

13.091 

.onoift 

13.113 

. OOOlf ) 

13.180 

.00015 

13. 187 

.00014 

13.232 

.00014 

13.276 

.00013 

13.291 

.00013 

13.299 

.00013 

13.365 

.00012 

13.380 

.00012 

13.410 

.00011 

13.425 

.00010 

13.447 

.00010 

13.455 

.00010 

13.514 

.00009 

13.544 

.OOOOR 

13.566 

.00008 

13.588 

.00007 

13.647 

.00007 

13.677 

.00007 

13.722 

.00008 

13.744 

.00006 

13.781 

.00005 

13.811 

.00005 

13.855 

.00005 

13.892 

.00005 

13.900 

,00004 

13.922 

.00004 

14.033 

.00004 

14.048 

.00004 

14.078 

.00004 

14.093 

.00003 

14.182 

.00003 

14.278 

.00003 

14.315 

.00002 

14.345 

.00002 

14.367 

.00002 

14.390 

.00002 

14.456 

.00002 

14.494 

.00002 

14.523 

,00002 

14.568 

.00002 

14.701 

.00001 

14.716 

.00001 

14.774 

.00001 

14.746 

.00001 

14.835 

.00001 

14.924 

.00001 

14.968 

.00001 

15.028 

.00001 

15.050 

.00001 

15.117 

.00001 

15.147 

,00001 

15.228 

.00001 

15.369 

.00000 

15.384 

.00000 


h P(H>h) 


7 7 

7 

15. /-14 

.00000 

15.503 

, 00000 

15.636 

,00000 

15,7 03 

, 00000 

15.725 

.00000 

15.792 

. 00000 

15.904 

.00000 

16,052 

. 00000 

16.096 

.^•0000 

16, 186 

, 00000 

16.393 

.00000 

16,416 

. ooooo 

1 6 . 4 5 P 

. 0(^000 

16.750 

.00000 

16.794 

.00000 

17.098 

. ot^ono 

17.121 

,00000 

17.462 

.00000 

17.818 

.00000 

8 

8 8 

4.5 80 

,10023 

4.595 

.09933 

4.605 

.09845 

4.625 

.09757 

4.635 

.09670 

4.655 

,09583 

4.685 

.09326 

4.695 

.09241 

4.740 

.09157 

4,745 

.09075 

4.805 

.08911 

4.820 

.08792 

4,835 

.08712 

4,860 

. 03634 

4,865 

.08595 

4. 875 

. 08441 

4.880 

,08364 

4.905 

.08288 

4.940 

.08212 

4.955 

. 08063 

4.965 

.07990 

4.995 

.07916 

4.995 

.07844 

5.040 

,07771 

5 ,045 

.07701 

5,055 

,07631 

5.105 

.07561 

5.120 

.07492 

5.135 

.07458 

5 . 145 

.07324 

5.165 

.07191 

5 . 180 

.07125 

5.195 

.06993 

5 . r 3 5 . 

.06928 


h ,P(H>h) 

R R a 

5 . 2‘55 . 068ft5 

.06802 
5.285 .06730 

5.315 .06615 

5 . 3 ' i-5 .06554 

5.360 .06494 

5.375 .06434 

5.415 .06374 

5.420 .06267 

5.435 .06229 

5.445 .06172 

5.460 .06143 

5.465 .06030 

5.495 .05973 

5.505 .05862 

5.540 .05807 

5.580 .05752 

5.585 .05699 

5.595 .05646 

5.615 .05593 

5.645 .05540 

5.660 .05489 

5.685 .05438 

5.705 .05388 

5.715 .05268 

5.735 .05239 

5.765 .05141 

5.780 .05092 

5.795 .05068 

5.805 .04973 

5.820 .04926 

5.840 .04879 

5.855 .04833 

5.915 .04787 

5.955 .04653 

5.985 .04609 

6.000 .04523 

6.005 .04502 

6.020 .04460 

6.045 . 04375 

6.065 .04292 

6.080 .04251 

6.125 .04210 

6.135 .04150 

6.140 .04110 

6.155 .04070 

6.180 .04031 

6.185 .03993 

6 . 2^5 .03954 

6.255 .03917 

6.260 .03879 

6.305 .03842 

6.315 .03770 

6.320 .03734 

6.335 .03698 

6.365 .03627 


h P(H>hl 


8 8 

ft 

6.395 

.03657 

6.405 

.03523 

6.455 

. 0345A 

6.480 

.03421 

6.485 

.03404 

6.495 

.03372 

6.500 

.03339 

6.515 

.03304 

6.540 

.03274 

6,585 

.03242 

6.605 

.03211 

6,615 

. 03lft0 

6.6 20 

.03135 

6 . 63 5 

.03104 

4.660 

.03074 

6.665 

.03044 

6.695 

. 029ft4 

6.720 

.02926 

6.740 

. 02ft97 

6.755 

. 02ft6ft 

6.795 

. 02ftl2 

6.845 

. 027ft4 

6.855 

.02743 

6.860 

.02717 

6.905 

.02663 

6.935 

.02637 

6.945 

.02566 

6.945 

.02561 

6.980 

.02510 

6.995 

. 024fl5 

7.020 

.02460 

7.035 

.02436 

7.065 

.02387 

7.085 

.02364 

7.115 

.02317 

7.125 

.02293 

7.145 

.02270 

7.215 

.02247 

7.220 

.02204 

7,235 

.02171 

7.260 

.02149 

7.265 

.02136 

7.280 

.02117 

7.295 

.02075 

7,305 

.02054 

7,335 

.02033 

7.340 

.02012 

7.355 

.01992 

7.385 

.01972 

7.415 

.01932 

7.440 

.01912 

7.445 

.01893 

7,460 

.01673 

7.485 

.01655 

7.505 

.01635 

7.580 

.01796 
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n 

P ( -i>h ) 

h 

-1 ->h) 

n 

“ V "^>h» 

h 

p . .. s • 


8 8 

8 

H 8 


8 

8 

8 

7,SQS 

,01780 

8.705 

. 0')8''.7 


.0038 1 

11.046 

. Of: . •• 

7. -so*? 

.01727 

8.720 

.00838 

«.919 

.00373 

11.060 

,00 1'-. 

7,6?0 

.01701 

8.735 

.00829 

9.92n 

.00368 

11.085 

. 00 i ‘ 

7.6?S 

.01683 

8.768 

.r)0n?0 

9.9 3«'-. 

•00364 

11.105 

.00 • - 

7*^S*5 

.01666 

8, 7h0 

.00811 

9.9AS 

.003 59 

11.115 

.00 ' : 

7.6^S 

.01649 

8,795 

.00802 

o . C: 

.00355 

11.120 

,00 V 

7./SP5 

.01615 

8.820 

.00793 

9.999 

.00351 

11.179 

.00] 

7.715 

.01599 

8.835 

.00780 

i 0.039 

.00347 

11.195 

.001 ' 

7,740 

.01562 

8, 880 

.00763 

10.059 

.00343 

11.255 

,00 ! '• 

7.74S 

.01566 

8.885 

.00755 

10.095 

.00339 

11.269 

.0C> 1 

7,760 

.01550 

8.915 

. 00747 

10.095 

.003 35 

11.285 

.OOi- ' 

7.805 

.01534 

8 ,945 

,00738 

10.115 

.00331 

11.319 

.001 

7,8-^5 

.01502 

8.955 

.00730 

io. 125 

.00327 

11.340 

.001 ^ 

7.845 

.01487 

R.960 

.00723 

10. KtO 

.00325 

11.345 

.001 

7.H65 

•01471 

9.005 

.00715 

10. 195 

.00320 

11.355 

. 00 1 

7.875 

.01456 

9.015 

.00707 

10.100 

.00316 

11.375 

.001. 

7.H95 

.01441 

9.035 

. 00699 

10. 1H5 

.00312 

11.405 

.OOK:' 

7.935 

.01426 

9.045 

.00684 

10.205 

.00305 

11.420 

.001 

7.940 

.01419 

9.{)60 

, 00677 

10.220 

.00298 

11.435 

,0012 ; 

7.955 

.01405 

9.065 

.00669 

10.200 

.00291 

11,445 

.001 V 

7.980 

.01376 

9. 105 

.00647 

10.265 

.00287 

11.465 

.001 ) 

7.985 

.01347 

9.125 

.00640 

10.305 

.00283 

11.495 

.0011 ‘ 

8,000 

.01333 

9, 140 

.00633 

10.32C 

.00280 

11.520 

.001 1' 

8.015 

.01326 

9.155 

.00626 

10.355 

.00277 

11.535 

.001 1 

8,045 

.01298 

9. 195 

. 00619 

10.305 

.00270 

11.540 

.001 1 1 

8.060 

.01285 

9.215 

.00612 

10.395 

.00267 

11.555 

.0011 

8. 105 

.01258 

9. 245 

.00598 

10.415 

.00260 

11.580 

.OOV.'- 

8.115 

.01244 

9.260 

.00588 

10.44'5 

.00257 

11.585 

.OOlO'- 

8. 135 

.01231 

9.285 

.00582 

10.460 

.00254 

11.625 

.OOIOV 

8.145 

.01218 

9.305 

.00575 

10.500 

.00251 

11.655 

.0010, 

8, 180 

.01206 

9.335 

.00589 

10. 535 

,00248 

11.705 

.0009 

8.205 

.01193 

9.360 

.00562 

10.545 

.00239 

11.735 

.OOOo;., 

8.235 

.01181 

9.365 

.00556 

10. 505 

.00234 

11.760 

.00r;O 

8.240 

.01168 

9.375 

.00550 

10.590 

,00231 

11.765 


8.255 

.01156 

9.380 

. 00547 

10.595 

.00230 

11.780 

.ooo^v 

8.2B5 

.01132 

9.395 

.00535 

10.035 

.00224 

11.795 

,0009(' 

8.295 

.01120 

9.420 

. 00529 

10.040 

.00221 

11.805 

. 000 8 

8.315 

.01097 

9.455 

.00523 

10.655 

.00216 

11.840 

.0C0^^ 

8,340 

.01085 

9,465 

.00511 

1 ''.609 

.00213 

11.655 

.OO'Vr 

8.345 

.01074 

9.485 

.00505 

10.699 

.00211 

U.B85 

.OOnp . 

^.375 

.01062 

9.495 

.00494 

10.715 

.00208 

11.895 

.0008 

B.385 

.01051 

9.500 

.00488 

10.745 

.00205 

11.915 

.OOO'^l 

8.405 

.01029 

9,555 

.00483 

10.905 

.00200 

11.940 

.0008’ 

8,420 

.01023 

9,620 

.00466 

10.915 

.00198 

11.945 

.0007 

8.435 

.01012 

9. 645 

. 00456 

10.920 

.00193 

12.005 

.000 7 

R.465 

.00991 

9,665 

.00450 

10.845 

.00191 

12.020 

.0007^ 

8.4 95 

,00980 

9.680 

.00445 

10.R60 

.00188 

12.060 

.0007*^ 

8.505 

.00970 

9.695 

.00443 

10.895 

.00186 

12.065 

.00070 

8.540 

.0095 > 

9.740 

.00433 

10.905 

.00184 

12.080 

.000 7 ! 

8.565 

.00939 

9,755 

.00428 

10.935 

.00181 

12.125 


8,615 

.00929 

9, 765 

.00423 

10.940 

.00180 

12. 140 

.ooc^v- 

8.640 

.00919 

9.780 

.00413 

10.955 

.00178 

12.165 

• 000 6o 

8.645 

.00914 

9.785 

.00409 

10.980 

.00174 

12.185 

,00067 

8.655 

.00876 

9,815 

.00399 

10.985 

.00172 

12.195 

.00066 

8,660 

.00866 

9.855 

.00390 

10.995 

.00167 

12.215 

.0006^ 

8.685 

.00857 

9.875 

.00366 

11.015 

.00165 

12.245 

.0006? 
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h P(H>h) 

8 n ft 


12.255 

.0006? 

12.260 

.00060 

l?.2ft5 

.00069 

12,535 

.00057 

12.545 

.00056 

12.365 

.00056 

12.5B0 

.00055 

12.395 

.00054 

12.455 

.00053 

12.465 

.00052 

12.4R0 

.00051 

12.500 

.00050 

12.515 

.00050 

12.545 

.00049 

12.555 

.0004ft 

12.560 

.00047 

12.605 

.00046 

12.615 

.00046 

12.620 

,00045 

12.635 

.00045 

12.660 

.00043 

12.695 

.00042 

12.705 

.00042 

12.755 

,00041 

12.740 

.00040 

12.755 

.00039 

12.7R5 

.0003ft 

12.795 

.00037 

12.B45 

,00037 

12.ft60 

.00036 

12.P75 

,00035 

12.ftfl5 

.00035 

12.955 

.00034 

12.965 

.00033 

15.005 

.00033 

15.020 

.00032 

15.040 

.00031 

13.055 

.00031 

13.065 

.00030 

13.085 

.00029 

15.095 

.00029 

13.115 

.0002ft 

15.140 

.00027 

13.155 

.00027 

13.205 

,00027 

13.220 

.00026 

13.255 

.00025 

13.245 

.00025 

15.265 

.00025 

13.295 

.00024 

13.535 

.00023 

13.555 

.00023 

15.5R0 

.00022 

13.3R5 

.00022 

13,415 

.00022 

13.445 

.00021 


h P(H>h) 


R H 


13.460 

.00021 

15.500 

.00021 

13.505 

.00020 

13.520 

.00020 

13.535 

.00019 

13.545 

.00019 

13.565 

.OOOIH 

13.5HO 

.0001ft 

13.5^5 

.(^0017 

13.605 

.00017 

13.625 

.00017 

13.655 

.00017 

13.6P0 

.00016 

13.715 

.00016 

13.740 

.00016 

13.745 

.00015 

13.760 

.00015 

13.7R5 

.00015 

13.P15 ■ 

.00014 

13.P20 

.00014 

13.P35 

.00014 

13.R75 

.00014 

13.P95 

.00014 

13.905 

.00013 

13.955 

.000)3 

13.965 

.00013 

13.9R5 

.00012 

14.000 

.00012 

14.015 

.00012 

14.045 

.00011 

14.055 

.00011 

14.060 

.00011 

14.0R5 

.00011 

14. in'; 

.00011 

14.165 

.00010 

14. IRO 

.00010 

14.220 

.00009 

14.235 

. 00009 

14.255 

.00009 

14.2R5 

.00009 

14.315 

.00009 

14.345 

. 00008 

14.405 

.00008 

14.475 

.00008 

14.420 

.00008 

14.435 

.00007 

14.460 

.00007 

1/..4.R0 

. 00007 

14.495 

.00007 

14.505 

, 00007 

14.540 

.00007 

14.5R0 

. 00006 

14.5R5 

.00006 

14. 595 

. 00006 

14.615 

.00006 

14.625 

.00006 


h P(H>h) 

R R ft 

14.6AO .00006 

14.660 .00005 

14.715 .00005 

14.755 .00005 

14.765 .00005 

14.7R0 .00005 

14.R20 .00005 

14.R55 .00005 

14.R65 .00005 

14.RR5 .00005 

14.RP5 .00004 

14.915 .00004 

14.945 .00004 

14.955 .00004 

14.9R5 .00004 

15.005 .00004 

15.020 .00004 

15.055 .00004 

15.095 .00005 

15.120 .00005 

15.125 .00005 

15.155 .00003 

15.140 .00005 

15.155 .00003 

15.165 .00003 

15.1R5 .00003 

15.245 .00003 

15.260 .00003 

15.505 .00003 

15.315 .00003 

15.355 .00003 

15.360 .00003 

15.565 .00005 

15.5R0 .00002 

15.595 .00002 

15.405 .00002 

15.455 .00002 

15.440 .00002 

15.4R5 .00002 

15.495 .00002 

15.500 .00002 

15.540 .00002 

15.545 .00002 

15.5R5 .00002 

15.605 .00002 

15.665 .00002 

15.6R0 .00001 

15.695 .00001 

15.705 .00001 

15.740 .00001 

15.765 .00001 

15.795 .00001 

15.R15 .00001 

15.R55 .00001 

15.R60 .00001 

15.920 .00001 


h MH>h) 


8 8 

ft 

15.935 

.00001 

15.965 

.00001 

15.995 

.00001 

16.035 

.00001 

16.055 

.00001 

16.080 

.00001 

16 . 0 R 5 

.00001 

16.145 

.00001 

16.205 

.00001 

16.220 

.00001 

16.245 

.00001 

16.260 

.00001 

16.265 

.00001 

16,305 

.00001 

16.340 

.00001 

16 . 3 B 0 

.00001 

16.415 

.00000 

16 . 4 R 5 

.00000 

16.535 

.00000 

16.565 

.00000 

16.595 

.00000 

16.620 

.00000 

16.625 

.00000 

16.640 

.00000 

16-.715 

.noooo 

16.785 

.00000 

16 , ft 05 

.00000 

16.820 

.00000 

16.835 

.00000 

16 . 8 ft 0 

.00000 

16.955 

.00000 

16 . 9 R 0 

.00000 

16 . 9 R 5 

.00000 

17.060 

.onooo 

17.115 

.00000 

17.145 

.00000 

17.165 

.00000 

17.195 

.00000 

17.205 

.00000 

17.295 

.00000 

17.360 

.00000 

17.405 

.00000 

17.415 

.00000 

17.420 

.00000 

17.465 

.00000 

17.540 

.00000 

17.565 

,00000 

17.645 

,00000 

17.705 

.00000 

17.735 

.00000 

17.780 

.00000 

17.795 

.00000 

17 . 8 R 5 

.00000 

1 ft . 000 

.00000 

1 R .005 

.00000 

18.015 

.00000 
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h 

P ( H>h ) 

h 

H ( H > h) 

h 

p ( M > h ) 

h 

PCH^h) 

R H 

H 

3 2 

2 1 

3 3 

2 1 

3 3 

2 2 

IB.O'SO 

.00000 

5. 583 

.08190 

8.511 

.02397 

7.584 

.01063 

1 H . 1 -5 ^ 

.00000 

5.808 

.05714 

8.8 89 

.01788 

7.838 

.01000 

18. 2 AO 

.00000 

5.833 

, 04288 

8.84^* 

,01548 

7.727 

.00810 

IR.^05 

,00000 

8.000 

.03571 

7.044 

.01071 

7.87? 

.00A20 

18.B35 

.00000 

8.058 

,02857 

7.200 

,00595 

8.000 

.00381 

1 8.398 

.00000 

8.250 

.02143 

7.4 00 

.00478 

8.018 

.00190 

18.485 

,00000 

8. 500 

,01429 



fl.L27 

.00143 

IB. 805 

,00000 



3 3 

2 2 

8.455 

.00095 

18.820 

.00000 

3 2 

2 ? 





18.885 

.00000 



5.7 27 

.10018 

3 3 

3 1 

18.740 

.00000 

5, 844 

. 10 COO 

5,745 

.09921 



18.915 

.00000 

5.711 

.09841 

5.8 00 

.()9 77>2 

5.582 

.11285 

18.948 

,00000 

5. 733 

. 09524 

S.Alf’ 

.09898 

5.855 

.09785 

19.005 

.00000 

5.800 

, 0 R B B 9 

5.8 38 

.09127 

5.727 

.09571 

19. 220 

.00000 

5.911 

,08413 

5.873 

,08841 

5.800 

.09429 

19.235 

.00000 

5.933 

,07819 

5.984 

,08748 

5.873 

.09143 

19.280 

.00000 

5.978 

.07302 

5.98 2 

,08558 

5.945 

.08571 

19.535 

,00000 

8.000 

.08984 

8.018 

.07984 

6.018 

.08357 

19.585 

.00000 

8. Ill 

. 08887 

8,03 8 

.07921 

8.164 

.07000 

19.845 

.00000 

8.n3 

.08032 

8.091 

.07571 

8.238 

.05643 

19.880 

.00000 

8. 178 

.05714 

8.127 

.07317 

8.309 

.06071 

20.185 

.00000 

8.244 

.05397 

8.184 

,07000 

6.382 

.05357 

20.480 

.00000 

8.333 

,04782 

8,182 

,08905 

6.527 

.05214 



8.444 

.04286 

8.238 

.08492 

6.600 

.04929 

2 2 

1 1 

8.533 

.03851 

8.255 

.08444 

6.873 

.04143 



8.578 

.03175 

8.309 

.08083 

6.745 

.04071 

4,714 

.13333 

8.800 

.02857 

8 . ? 2 7 

.08032 

6.891 

.03429 



8,844 

.02898 

8.400 

.05841 

7.036 

.02429 

2 2 

2 1 

8.978 

,01748 

6.418 

.05746 

7.109 

.01500 



7.000 

.01270 

8.455 

.05 302 

7.327 

.01429 

5.038 

.12381 

7. 133 

. 00794 

6.473 

.05238 

7.400 

.0085 7 

5.357 

,08887 

7.533 

.00317 

8.527 

.04921 

7,473 

.00714 

5.879 

.03810 



8.545 

.04889 

7,764 

.00571 



3 3 

1 1 

8.584 

.04898 

8.055 

.00357 

2 2 

2 2 



8*81R 

.04480 

8.345 

.00143 



5.222 

.11071 

8,873 

.04A29 



5.500 

• 11429 

5.333 

, 09843 

8.891 

.04333 

3 3 

3 2 

5.887 

.07819 

5.444 

.08929 

8.709 

,04302 



8.000 

.08887 

5.889 

. 0-^429 

8,745 

.04111 

5.818 

. 10234 

8,187 

,0^810 

8.333 

.02143 

6. RIB 

.04048 

5.879 

.09974 

8.867 

.00952 



8.8^8 

.03873 

5.894 

.09727 



3 3 

2 1 

8.P,55 

.03683 

5.939 

.09532 

3 1 

1 1 



8.909 

.03429 

5.955 

.09455 



5.822 

.10079 

8 . 9^4 

.03111 

6.000 

.09416 

4.429 

.20000 

5.889 

.08571 

6,982 

.03048 

6.015 

.09390 



5.711 

.08373 

7.00 3 

.0/921 

6,081 

.08844 

3 2 

1 1 

5.778 

.08214 

7,055 

,02317 

8.121 

.08584 



5.800 

,08058 

7.109 

.02254 

8.136 

.0827? 

4.893 

. 14285 

5.958 

, 08885 

7.127 

.02190 

6.197 

.07805 

5,143 

.08571 

5.978 

.08708 

7.145 

.02083 

6.242 

.07545 

5.484 

.05714 

8.044 

. 08230 

7.182 

.01921 

6.258 

.07377 



8.158 

.05595 

7.273 

.01730 

6.303 

.07091 

3 2 

2 1 

8.244 

.04248 

7,345 

.01478 

6. 318 

.06870 



8.311 

.04087 

7.436 

.01349 

6.364 

.06831 

5.389 

. 10952 

8.400 

.03929 

7.473 

.01190 

6.379 

*06688 

5.558 

.07143 

8.489 

.03294 

7.545 

.01159 

6.424 

,06091 
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exact probability levels for the kruskal-wallis test 


h p ( •■'> h) 

3 3 3 2 

6.439 .09974 

6 . 4 RS .09922 

6.945 .05897 

6.561 .09740 

6.606 .09688 

6.621 .05338 

6.682 .05078 

6.727 .04948 

6.742 .04883 

6.788 .04906 

6.803 .04312 

6.848 .04260 

6.864 .04221 

6,909 .04039 

6.924 .03987 

6.970 .03936 

6.985 .03818 

7. 030 .03584 

7.045 .03468 

7.091 .03455 

7.106 .03312 

7.152 .02974 

7.212 .02961 

7.227 .02939 

7.273 .02818 

7,288 .02792 

7.333 .02766 

7.348 .02793 

7.409 .02649 

7.495 .02610 

7,470 .02584 

7.515 .02390 

7.530 .02199 

7.576 .02169 

7.591 .02013 

7.636 .01831 

7.652 .01740 

7.697 .01662 

7.712 .01649 

7.758 .01416 

7.818 .01364 

7.833 .01286 

7.879 .01260 

7.939 .01208 

7.959 .01117 

8.015 .00961 

8.061 .00948 

8.076 .00870 

8.182 .00818 
8.197 .00766 

8.242 .00597 

8.318 .00545 

8.379 .00377 

8.485 .00364 

8.545 .00338 

8.961 .00312 


h p(H>h) 

3 3 3 2 

8.727 .00221 

8.803 .00182 
8.924 ,00104 

9.030 .00069 

9 , 4()4 .00026 


8 3 3 3 


9.974 

. 10273 

6.026 , 

.09779 

6.077 

.09649 

6 . 179 

.09182 

6.231 

.08773 

6 , 282 

.08500 

6.385 

.07883 

6.436 

. 07455 

6.487 

.06935 

6 , 590 ' 

,06805 

6,641 

.06169 

6.692 

.05987 

6.795 

.09364 

6.846 

.09149 

6.897 

.05019 

7.000 

.04351 

7.051 

.04182 

7.103 

.03935 

7.205 

.03825 

7.256 

.03331 

7.308 

.03279 

7.410 

.02994 

7.462 

.02929 

7.913 

.02838 

7.615 

.02971 

7.667 

.02338 

7.718 

.02104 

7.821 

.02052 

7.872 

.01844 

7.923 

.01792 

8.026 

.01662 

8 , 077 

.01649 

8.128 

.01919 

8.231 

.01370 

8.282 

.01214 

8.333 

.01 179 

8.436 

,01084 

n . 538 

.00838 

8.64 1 

.00779 

8 . 69 ? 

.00688 

8.744 

,00636 

8.897 

.00442 

8.949 

.00390 

9.051 

.00325 

9.154 

.00279 

9,256 

.00227 


9.399 .00201 

9.462 .00143 


h , P(H>h) 


3 3 3 

3 

9.513 . 

00084 

9.964 , 

00071 

9.667 

,00069 

9.974 . 

00026 

, 11.389 . 

,00006 

4 111 

4.929 

.11429 

4 2 

1 1 

5 . 20 H 

.11429 

5 , 2^0 

.09048 

5.417 

.07619 

5 . 45 ft 

.07143 

5 . R 33 

.04286 

5 . 0 R 3 

.02857 

4 2 

2 1 

5.500 

. 10317 

5.533 

.09788 

5,400 

.09977 

5.433 

.08624 

5.700 

.08519 

5,733 

.06825 

5,800 

.06720 

5.933 

.06089 

5.947 

.05873 

6,000 

.05661 

6.133 

.04180 

6.147 

.03968 

6,200 

.03545 

6.300 

.03333 

6.447 

.02910 

6.500 

.02698 

6.533 

.02063 

. h .667 

.01905 

6.700 

.01587 

6,800 

.01270 

7.000 

.00952 

7.200 

.00635 

4 2 

2 2 

5.673 

.10190 

5.755 

.09302 

5.782 

.08222 

5.891 

.08095 

5.973 

,07905 

h .082 

.07143 

6.109 

.07016 

6 , 191 

.06698 

6.218 

.06254 

6.327 

.06000 


h P(H>h) 

4 2 2 2 


6.409 

.05556 

6.436 

.05238 

6.545 

.04921 

6.627 

.04667 

6,655 

.04095 

6.736 

.03714 

6 . 7 f >4 

.03460 

6.845 

.03333 

6.873 

.03270 

6 . 98 ? 

.02889 

7.064 

.02222 

7.091 

.01714 

7.282 

.01691 

7.309 

.01397 

7.391 

.00889 

7.527 

.00762 

7.718 

.00698 

7.855 

.00508 

7.964 

.00317 

8.291 

.00127 

4 3 

1 1 

4.978 

.10635 

5.067 

.09524 

5.111 

.09365 

5.144 

.09206 

5.200 

.08889 

5.411 

.08730 

5.467 

.08413 

5.511 

.08254 

5.644 

.06984 

5.678 

.06667 

5.767 

.06349 

5.867 

.05714 

6.000 

.05397 

6.044 

.05238 

6.178 

.04921 

6.211 

.04603 

6.267 

.03492 

6.400 

.03333 

6.567 

.02857 

6.711 

.01905 

7.067 

.00952 

4 3 

2 1 


5.973 .10032 
5.591 .09857 
5.600 .09746 
5.618 .09508 
5.645 .09476 
5.655 .09444 
5.709 .09333 

5.727 .09175 
5.736 ,08794 
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h 

P ( fO h) 

h 

P ( H > h ) 

'4 3 

2 1 

4 3 

2 1 


.08651 

7.291 

.01333 

S.791 

.08635 

7.318 

.01302 

S. H09 

.08302 

7.336 

.01143 

S.PhA 

.08095 

7.364 

.01111 

5.H73 

.07984 

7.455 

. 00984 

e>.H91 

.07952 

7.48? 

.007^2 


.0 /^4?9 

7. 609 

. 00667 

S.9K^^ 

.06762 

7.636 

.00571 

6.000 

. 06586 

7.727 

. 00824 

6.009 

,06460 

7.773 

.00429 

6.0^7 

.06413 

7.891 

.00333 

6.036 

.06349 

8.018 

.00238 

6.05S 

.06?06 

8, 182 

.00190 

6.0P2 

.06175 



6.091 

.06143 

4 3 

2 2 

6.149 

.06016 



6.164 

.05540 

5.712 

. 10118 

6.173 

.05524 

5.750 

.09980 

6.200 

.05397 

5.758 

.09922 

6.227 

.05381 

5.773 

.09749 

6.245 

.05238 

5.780 

.09680 

6.273 

.05175 

5.803 

.09622 

6.300 

.05111 

5.818 

.09582 

6.309 

.04937 

5.826 

.09573 

6.327 

.04873 

5.848 

.09319 

6. 382 

.04841 

5.864 

.09290 

6.391 

.04762 

5.871 

• 09227 

6.418 

.04619 

5.8B6 

.09152 

6.^36 

.04603 

5.894 

.09123 

6.445 

.04540 

5.909 

.09053 

6.4 64 

.04476 

5.932 

. 09019 

6.473 

.04032 

5.939 

.08955 

6.491 

.03921 

5.955 

.08903 

6.527 

.03889 

5.962 

.08863 

6.582 

.03857 

5.985 

.08724 

6.609 

.03667 

6.000 

.05649 

6.636 

.03587 

6.008 

.08372 

6.664 

.03556 

6.023 

.08176 

6.682 

.03381 

6.030 

.08147 

6.709 

.03286 

6.053 

.07934 

6.745 

.03222 

6.068 

• 07882 

6.764 

.03159 

6.076 

.07726 

6.818 

.03127 

6.091 

.07685 

6.827 

.03063 

6.114 

.07657 

6.855 

.03032 

6. 121 

.07633 

6. 873 

.02968 

6.136 

.07478 

6.909 

.02730 

6.144 

.07385 

6.955 

.02317 

6.167 

.07229 

7.018 

.02000 

6. 182 

.07079 

7.036 

.01873 

6.189 

.07045 

7.045 

.01841 

6.205 

.06952 

7.073 

.01651 

6.227 

.06756 

7.118 

.01619 

6.235 

.06722 

7.145 

.01587 

6.250 

.06693 

7.182 

.01556 

6.258 

.06566 

7.200 

.01524 

6.273 

.06433 


h 

P ( H > h ) 

h 

P{H>h) 

4 3 

2 

4 3 

2 2 

6.295 

, 06364 

7.098 

.03224 

6,326 

.0633- 

7.121 

.03154 

6.34 8 

.0631 7 

*7.144 

.03120 

6 . 3 6 

.06271 

7.159 

.03056 

8.37 1 

,06208 

7. 167 

.02981 

6 , 3 H 6 

.06104 

7.205 

.02918 

6.344 

.06087 

7.212 

.02906 

6.404 

.0597/ 

7*227 

.02773 

6.417 

.05861 

7.235 

.02704 

6,432 

.05804 

7.258 

.02681 

6.439 

.05758 

7.280 

.02646 

6.477 

.05723 

7.303 

.02595 

6,48 5 

.05711 

7.318 

.02508 

6.5 00 

.05550 

7.326 

.02496 

6.508 

•05515 

7.341 

.02485 

6.5 30 

.05423 

7.348 

.02439 

6.545 

.05411 

7.364 

.02427 

6.553 

.05354 

7.417 

.02332 

6.568 

.05267 

7.439 

.02228 

6.576 

.05244 

7.455 

.02193 

6.591 

.05232 

7.462 

.02165 

6.598 

.05186 

7.477 

.02159 

6.614 

.05152 

7,485 

.02113 

6,621 

.04949 

7.500 

.02084 

6,636 

.04869 

7.508 

.02026 

6.6 59 

.04834 

7,523 

.02014 

6.667 

,0431 1 

7.530 

.01991 

6.682 

,04776 

7.545 

.01962 

6.689 

, 04 no 

7.568 

.01939 

6.712 

.04713 

7.576 

.01859 

6.727 

.04603 

7.598 

.01685 

6.735 

.04569 

7.621 

.01645 

6,75f? 

.04442 

7.636 

.01616 

6.7 58 

.04297 

7.644 

.01582 

6 , 7 8 0 

.04216 

7.682 

.01460 

6.745 

.04193 

7.705 

.01426 

6,803 

.04176 

7.712 

.01397 

6.818 

.04153 

7.727 

.01374 

6.848 

.04107 

7.773 

.01345 

6,864 

.04049 

7.780 

.01299 

6.871 

.04032 

7.803 

.01276 

6.894 

.03945 

7.818 

.01229 

6.909 

.03934 

7.826 

.01212 

6.917 

.03928 

7.841 

.01201 

6.932 

.03789 

7.84R 

.01126 

6.955 

.03766 

7.871 

.00999 

6,962 

.03720 

7.886 

•00952 

6.977 

.03709 

7.894 

.00918 

6.985 

.03662 

7.939 

.00906 

7,000 

.03616 

7.962 

.00860 

7.023 

.03512 

8.000 

.00831 

7.030 

.03501 

8.008 

.00820 

7.045 

.03495 

8.030 

.00808 

7.053 

.03483 

8.045 

.00797 

7.076 

.03391 

8.076 

.00773 

7.091 

.03333 

A.114 

.00727 


68 
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^322 

n,if>7 .onyn-, 
fl.lS2 .OOf>7r. 
K.in 9 .nnMH 
«.212 ,no57l 

8. 250 .00525 

R.273 .00433 

8. 32ft .00427 
8.348 .0040'* 

8.417 .00392 

8.432 .00358 

8.455 .0034ft 

8.530 .00271 

8.591 .002ft0 

8.ftft7 .00225 
8.ftP9 .0015ft 
8.795 .00139 

8.894 .00104 

8.909 .000ft9 

9.000 .00052 

9.273 .00035 

4 3 3 1 

5.ftft7 .10043 
5.ft89 .09ft02 

5.ft97 .09541 

5.758 .0921? 

5.788 .09152 

5.811 .0899ft 

5.871 .08580 

5.909 .08329 

5.932 ,082ftP 

5.939 .08751 

5.970 .08139 

5.992 .08059 

6.000 .07939 

6.030 .0792? 

ft. 053 .07801 

6.0ft! .07593 

6.114 .07333 

6.121 .07117 

6.152 .07056 

6.174 .06892 

6.182 .06745 

6.212 .06693 

6.235 .06641 

6.242 .06424 

6.273 .06407 

6.303 .06338 

6.333 .06095 

6.356 .06087 

6.394 .06043 

6.417 .05965 

6.424 .05567 

6.455 .05377 

6.477 .0634? 


h -invh) 


3 I 


^ 

.OA2">0 

A, - 1 S 

.09273 

r. 

.(■A i A2 


. 04'->A^. 


^i^i.944 

A('A 

. 04>^A7 


.04>^ 14 

A, 

.0470 1 

A ♦ n ‘' 7 1 

.!)4-»0M 

A. y?o 

, 04390 


.P4?94 

A. 7^^ 

, 042A8 

A. 7 ^<0 

.04000 

A , 7 H R 

.03879 • 


.03870 

A. 

.(HfiAB 


.03784 

A. 93'^ 

.037AA 

A.9A? 

.03749 

A. 970 

.03A88 

7.(^nn 

.03AftO 

7.023 

.03AA7 

7.030 

.03332 

7.0A1 

.03325 

7.08^ 

.03307 

7.121 

. 03030 


.02978 

7. IA2 

.02848 

7.20S 

.02=^03 

7.212 

.02771 

7 .2-^7 

.02753 

7. 2riS 

.02537 

7.27 

.02511 

/ . 3 2 A 

.02329 

7.333 

.02052- 

7, A24 

. 0204ft 

7.447 

.02030 

7.4>^3 

.01987 


.(U aA8 

7 , ^ 

.01528 

7 .SAA 

.014A8 

7 . A 7 A 

.01450 

7.A0A 

.0L442 

7. A29 

.01433 

7.A3A 

.01329 

7. AA7 

. 012ftA 

7. A ‘^9 

.(U234 

7.7S0 

,01190 

7,7A« 

.00974 

7.84P 

. 00922 

7 .H79 

.00905 

7.9 70 

. 008 1 8 

7.992 

.OOAHft 

H.0A3 

.OOA54 

ft. 091 

.00A19 

ft. 121 

. 00541 


h 1 

k( H>h) 

4 3 

5 1 

.212 

.004;>0 

8.235 

.00402 

8.2^2 

.00385 

8.29S 

.00377 

8.333 

.00350 

8.35A 

.00?>J0 

M . 89 4 

.00238 

8.598 

.002P1 

8 , A9 7 

.00169 

8.727 

.00143 

8.841 

.00130 

8,939 

.00104 

9.182 

.00052 

4 3 

3 2 

5.8 59 

.10025 

5.872 

.09929 

5.ft7ft 

.0°R72 

5.R85 

.09681 

5.917 

.09554 

5.929 

.09453 

5.9Aft 

.09310 

5.974 

.092.35 

5.987 

.09203 

A. 000 

.09089 

A.02A 

.09045 

A. 032 

.08993 

A. 031 

.08895 

A.0A4 

.08815 

A. 071 

.08778 

A. 083 

.08670 

A.09f) 

.08615 

6.122 

.08462 

A. 128 

.08369 

A. 1 A7 

.08859 

A. 173 

.08190 

A. 179 

.08154 

A . 1 ft A 

.08121 

A. 205 

.08013 

A. 2 24 

.07941 

A. 231 

.07877 

A. 237 

.07825 

A.25A 

.07667 

A. 2 

.076(i2 

A. 282 

.07550 

A. 288 

.07488 

A. 295 

.07407 

A. 333 

.07257 

6.340 

.07218 

A. 372 

.07154 

A. 378 

.07061 

A. 39 1 

.07001 

6.397 

.06880 

A. 410 

.06789 

3.429 

.06711 


h 8(H>h) 


4 3 

3 2 

A , 4 3 A 

.06632 

A.4A? 

.06584 

A , 4 7 4 

.06488 

A*4ft7 

.06426 

A. 494 

,06358 

A. 532 

.06244 

A . 545 

.06201 

A. 37 7 

.06098 

A. 583 

.06027 

A. 590 

.05925 

A.A03 

.05889 

A. A35 

.05818 

A • A41 

.05709 

A. A47 

.05700 

A, AA7 

.05638 

A. A79 

.05592 

A, A8A 

.05447 

A, A92 

.05400 

A. 699 

.05391 

A. 705 

.05286 

A, 737 

.05183 

6,744 

.05157 

A. 730 

.05123 

A. 782 

.05014 

A, 795 

.04925 

A. 801 

.04880 

A. 808 

.04824 

A. 821 

.04714 

6,840 

.04678 

A, 853 

.04615 

A. 872 

.04558 

6.89 1 

.04485 

^.89/ 

.04414 

6.9 10 

.04387 

6.949 

.04290 

6.955 

.04257 

6.^87 

.04219 

6.994 

.04130 

7 .no/* 

.04095 

7.013 

.04030 

7./)2A 

.03^*94 

7.045 

.03962 

7 .t^5l 

.03898 

7.090 

.03880 

7 , A 

.03851 

7,103 

.03794 

7.109 

.03776 

7.147 

.03726 

7,1^4 

.03698 

7, lAO 

.03664 

7.1^9 

.03597 

7.205 

.03525 

7.212 

.03508 

7.218 

.03468 

7.25A 

.03405 

7.2A3 

.03372 


h 

H > h ) 

h 

p ( H > h ) 


3 2 

4 3 

3 2 

7.282 

.03319 

8.083 

•01471 

7.295 

.03297 

8.103 

.01461 

7.301 

.03192 

8 . 122 

,01445 

7.314 

. 03ift5 

8.128 

.01398 

7.321 

.03120 

8 . 135 

.01395 

7.353 

.03055 

8.141 

.01372 

7.359 

.02991 

8 . 179 

. 0131 0 

7.397 

.02977 

8 . 18ft 

.01308 

7.410 

.02944 

8.218 

.01234 

7.417 

.02931 

8.224 

.01185 

7 . 43ft 

. 028ft3 

8.237 

•01181 

7.455 

.02823 

8.244 

.01158 

7 . 4ft8 

.02804 

8 . 25ft 

.01146 

7.487 

.02732 

8 . 27ft 

.01109 

7.500 

. 02ft74 

8.282 

.01090 

7 . 50ft 

.02599 

8.308 

.01084 

7.513 

. 025ftft 

8.321 

,01061 

7 . 52ft 

.02541 

8.333 

.00985 

7.558 

.02504 

8.340 

. 00968 

7 . 5ft4 

.02494 

8,378 

.00965 

7.571 

.02475 

8.391 

. 00918 

7 . ft03 

.02447 

8.423 

.00913 

7 . ft09 

.02375 

8.429 

.00895 

7 . ftl5 

. 0235ft 

8,449 

.00881 

7 . ft22 

.02335 

8.481 

.00855 

7 . ft2ft 

.02290 

8.487 

.00820 

7 . ft41 

.02255 

8,494 

.00812 

7 . ftft0 

.02203 

8.513 

.00797 

7 . ftft7 

.02173 

8.526 

.00770 

7 . ft73 

.02170 

8.532 

.00744 

7.705 

.02098 

8.538 

.00740 

7.718 

.02035 

8.545 

.00722 

7.724 

.02025 

8.551 

. 00676 

7.731 

.02013 

8.583 

. 0065(5 

7 . 7ft3 

.01999 

8 . 59ft 

,00649 

7 . 77ft 

. 0198ft 

8.628 

.00646 

7.814 

. 019ft2 

8,641 

, 00f>26 

7.821 

.01958 

8.647 

.00624 

7.833 

.01949 

8,654 

.00621 

7 . 84ft 

. 0189ft 

8 .667 

.00574 

7.872 

.01841 

8 . ftPft 

,00563 

7.878 

.01853 

8.699 

.00549 

7.897 

.01830 

8.718 

, 00500 

7.910 

.01789 

8.737 

.00477 

7.917 

.01752 

8.756 

.00458 

7.929 

. 0173ft 

8 . 795 

.00452 

7 . 93ft 

. 01ft88 

8.801 

.00435 

7 . 9ft8 

.Olftftl 

8,833 

.00429 

7.974 

. 01ft41 

8.840 

.00386 

8.013 

. 01ft2ft 

8.853 

.00377 

8.019 

.01597 

8.859 

.00372 

8 . 02ft 

. 0l5ft9 

8,872 

.00331 

8.032 

.01551 

8.891 

.00323 

8.051 

.01516 

8.936 

.00317 

8.071 

.01500 

8.942 

.00308 

8.077 

.01490 

8.949 

.00298 


h 

P ( h ) 

h 

P ( H > h ) 

4 3 

■5 2 

A 3 

3 3 

8.955 

,00292 

6.324 

.08131 

8.994 

.00286 

6.330 

.08032 

9.006 

.00281 

6.352 

.08009 

9.045 

.00272 

6,368 

.07932 

9.05 1 

.00269 

6.374 

.07908 

9.058 

.00258 

6.412 

.07790 

9,103 

.00226 

6.418 

.07709 

9.128 

.00223 

6.440 

.07684 

9.14 1 

.00214 

ft . 456 

.07558 

9.147 

.00209 

6 . 4ft2 

.07408 

9.160 

.00203 

6,484 

.07346 

9.167 

.00197 

6.500 

.07300 

9.199 

.00191 

6.505 

.07121 

9.244 

.00183 

6.527 

.07087 

9.263 

.00162 

6.544 

.06963 

9.282 

.00151 

6,549 

.06890 

9.314 

.00148 

6.588 

.06781 

9.333 

.00145 

6.615 

.06682 

9.346 

.00142 

6.632 

,06625 

9.372 

.00123 

ft . 637 

.06560 

9.404 

.00105 

6.659 

.06400 

9,455 

.00094 

6.676 

.06367 

9.468 

.00085 

6.703 

.06231 

9.487 

.00082 

6.720 

.061 19 

9.551 

.00079 

6.725 

.05948 

9.577 

.00069 

6.764 

,05892 

9 . 69 2 

.00061 

6.769 

.05867 

9.756 

.00052 

6.791 

.05820 

9.776 

.00035 

6 . ROR 

.05756 

9.859 

.00026 

6.813 

.05693 

9.865 

,00022 

6.835 

,05599 

9.949 

.00017 

6.852 

.05568 

1 0.269 

.00009 

6,857 

.05372 



ft . 879 

.05317 

4 3 

3 3 

6 . 89ft 

.05243 



6.901 

.05176 

ft . 000 

.10009 

6.940 

.05107 

6.016 

.09779 

6.945 

.05044 

6.022 

,09675 

6.967 

.05025 

ft .060 

.09640 

6.984 

,04897 

ft . 066 

.09367 

6.989 

,04802 

6.088 

.09349 

7.011 

.04747 

6.104 

.09288 

7.027 

.04727 

6.110 

.09259 

7.033 

.04683 

ft . 132 

.09134 

7.055 

.04676 

6.148 

.09094 

7.071 

,04646 

6.154 

.09047 

7.077 

.04445 

6.176 

.09011 

7.115 

.04382 

6.192 

.08900 

7,121 

.04320 

ft . 198 

.08714 

7.143 

.04292 

6.236 

.08608 

7.159 

.04209 

6.242 

.08560 

7.165 

.04109 

6.264 

,08520 

7 , 187 

.04062 

6.280 

.08464 

7.203 

.04032 

6.286 

.08327 

7.209 

.03992 

6.308 

.08217 

7.231 

.03960 
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EXACT PROBABILITY LEVELS FOR 


h 

P ( H > h ) 

h 

P ( H > h ) 

4 3 

3 3 

4 3 

3 3 

7.247 

.03917 

8.258 

.01554 

7.253 

.03874 

8.264 

.01517 

7.291 

.03833 

R . 2 B 6 

.01509 

7.319 

.03739 

8.302 

.01412 

7.335 

.03664 

8.308 

.01384 

7.341 

.03628 

8.346 

.01346 

7.363 

.03600 

R .352 

.01336 

7.379 

.03576 

8.374 

.01328 

7.407 

.03488 

8.390 

.01320 

7.423 

.03434 

8.396 

.01300 

7.429 

.03406 

8.418 

.01274 

7.467 

.03246 

8.434 

.01249 

7.495 

.03201 

8 . 46 ? 

.01228 

7.511 

.03157 

8.478 

.01200 

7.516 

.03049 

8.484 

.01171 

7.538 

.02973 

8.522 

.01159 

7.555 

.02943 

8 . 5?7 

.01151 

7.560 

.02900 

8 . 549 

.01145 

7.582 

,02886 

8.566 

.01117 

7.599 

.02853 

8.571 

.01093 

7.604 

.02816 

8.593 

.01072 

7.643 

.02805 

8.610 

.01064 

7.670 

.02707 

8.615 

.01048 

7.687 

.02691 

8,637 

.01039 

7.692 

.02678 

• 8.654 

.01009 

7.714 

.02599 

8.659 

.00990 

7.731 

.02569 

8.698 

.00975 

7.736 

.02533 

8.725 

.00934 

7.758 

.02522 

8.742 

.00902 

7.775 

.02437 

8.747 

.00898 

7.780 

.02361 

8.769 

.00879 

7.819 

.02349 

8 , 7«6 

.00876 

7.824 

. 0228 ? 

8.791 

.00363 

7.846 

.02269 

8.813 

.00857 

7.863 

.02232 

8.830 

.00837 

7.868 

.02191 

8.835 

.00794 

7.890 

.02161 

8.874 

.00790 

7.907 

.02139 

879 

.00774 

7.912 

. 0212 ? 

8.901 

.00770 

7.934 

.02108 

8. 918 

.00757 

7.951 

.02087 

8.923 

.00747 

7.956 

.02043 

8.946 

.00743 

7.995 

.01985 

8,962 

.00727 

8,022 

.01973 

8.967 

.00711 

8.038 

.01922 

9.011 

.00707 

8.044 

.01853 

9 . 049 

.00668 

8.082 

.01822 

9.077 

.00626 

8.110 

.01794 

9.093 

.00602 

8.126 

.01771 

9.099 

.00591 

8.132 

-.01747 

9 . 121 

.00576 

8.170 

.01735 

9.137 

.00572 

8 . 176 

.01699 

9 . 143 

.00548 

8.198 

.01689 

9.165 

.00544 

8.214 

, 0 I 6^»7 

9 . 181 

.00516 

8.220 

. 01 504 

^.187 

.00514 

8.242 

.01573 

9 . 225 

. 00504 
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h 

P ( H > h ) 

h 

P ( H > h ) 

4 3 

3 3 

4 4 

1 1 

9.231 

.00501 

5.127 

.10349 

9.253 

.00499 

5.182 

.09968 

9.269 

.00475 

5.209 

.09587 

9.275 

.00454 

5.291 

.08698 

9.297 

.00425 

5.345 

.07746 

9.313 

.00418 

5.427 

.07619 

9.319 

.00398 

5.564 

,07492 

9.341 

,00395 

5.618 

.07365 

9.357 

.00374 

5.645 

.06857 

9.363 

.00336 

5.755 

,06603 

9.401 

.00332 

5.782 

.06476 

9.429 

.00329 

5.864 

.05714 

9.445 

.00305 

5.945 

.04952 

9.451 

.00286 

5.973 

.04762 

9.473 

.00278 

6.000 

.04635 

9.489 

.00276 

6.055 

.04381 

9.516 

.00270 

6.164 

.04254 

9.533 

.00262 

6.382 

.04190 

9.538 

.00260 

6,436 

.03810 

9.577 

.00255 

6.518 

.03556 

9.604 

.00245 

6,600 

.03302 

9.621 

.00233 

6,627 

.03175 

9.626 

.00219 

6.818 

.02921 

9.670 

.00207 

6.845 

.02857 

9.692 

.00205 

6.927 

.02603 

9.709 

.00195 

6.955 

.02349 

9.714 

.00193 

7.036 

.02095 

9.753 

.00169 

7.091 

,01968 

9.797 

.00161 

7.364 

.01524 

9.824 

.00155 

7.500 

. 01 U 3 

9.868 

.00153 

7.909 

.00381 

9.885 

.00144 



9.890 

.00138 

4 4 

2 1 

9.929 

.00123 



9.973 

.00107 

5.545 

.10026 

10.000 

.00101 

5.568 

.09980 

10.016 

.00096 

5.591 

.09703 

10.044 

.00092 

5.614 

.09633 

10.060 

.00080 

5.636 

.09576 

10.066 

.00073 

5.659 

.09091 

10.148 

.00069 

5.682 

.09056 

10.154 

.00065 

5.705 

.08733 

10.220 

.00061 

5.727 

.08433 

10.236 

.00057 

5.773 

.08364 

10.396 

.00044 

5.795 

.08317 

10.456 

.00034 

5.818 

.08294 

10.484 

.00032 

5,841 

.08225 

10.500 

.00023 

5.864 

,07867 

10.505 

.00021 

5.886 

.07775 

10.527 

.00015 

S .909 

.07694 

in . 6 59 

.00014 

5,932 

.07648 

10.852 

.00008 

5.955 

.07544 

10.923 

.00005 

8.977 

.07475 

11.275 

.00002 

6.000 

.07198 



6.023 

.07152 



6.045 

.07117 
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h 

P( H2 h) 

h 

P( H>h ) 


P(H>h) 

h 

P ( H > h ) 

4 

2 1 

4 4 

2 1 

6 4 

2 2 

4 4 

2 2 


.(56805 

7. 523 

. 01 709 

6.4/»2 

.06082 

7.981 

.01445 


.06690 

7.545 

.01697 

6,5 no 

.0/^020) 

‘ 8.000 

.01406 

13<s 

, 06609 

7. 568 

.0165] 

6.519 

. 05 8 8/4 

8.03 8 

,01364 

6 . 1 5 W 

.06390 

7.591 

.0'1582 

6,57 / 

.05-H4 

8.058 

.01328 

<S, 

. 06343 

7,614 

. 01535 

6 , 5 • 6. 

, 05 5'J 5 

8.07 7 

.01312 

6.;>os 

.05732 

7.636 

.01374 

6.6 15 

.05437 

8.115 

.01254 

(^.221 

.05628 

7.682 

.0135 1 

6,65 4 

.083 76 

8.135 

.01247 

h.29^ 

.05582 

7.773 

.01253 

6.67 3 

.05.36(5 

8.154 

.01162 

^•3]H 

.05478 

7.795 

, « ) n 3 7 

6 . 6' J 2 

.05 19 1 

8.19? 

.01154 


,05143 

7,818 

.01091 

6 ; 7 3 1 

.04872 

8.212 

.01139 


. 05004 

/. 841 

.01 068 

6. 750 

, 04 K 2 5 

8. 231 

.01101 


,04981 

7.864 

.01045 

6,769 

.04571 

8.288 

.01037 

^•409 

,04947 

7.886 

.01 022 

6 , 8 1 0‘< 

.044 5 7 

a. 308 

• 01018 


.04704 

7.909 

.00906 

6.827 

.04412 

8.346 

,00941 

6).4SS 

,04635 

7,955 

.00883 

6.846 

,04342 

8.365 

,00922 


.04612 

7.977 

.00779 

6 . 8 5 

.04333 

8.423 

,00829 

6.5?3 

.04519 

8.000 

. 00756 

6,904 

.0428 7 

8.462 

,00779 

6.S4S 

.04392 

8.023 

.00 /45 

6,923 

.04229 

8.500 

.00768 

6.S4« 

.04121 

8.091 

. 005 8 3 

6.962 

.04106 

8.519 

,00745 

f).S91 

.040/5 

8.114 

.00560 

6 . 9 y- 1 

,04033 

8.538 

.00706 

^•614 

,04017 

8. 182 

.00537 

7,000 

.038 10 

8,596 

.00660 

6.636 

.03971 

8.227 

.00514 

7.038 

.03779 

8.615 

.00564 

6.659 

.03925 

8.341 

.00317 

7.058 

.03721 

8,654 

• 00548 

6^68? 

.03740 

8.364 

.00294 

7.077 

.03636 

8,673 

.00514 

6. 705 

.03729 

8. 568 

.00260 

7.115 

.0357 5 

8.692 

,00494 

6.72 7 

.03706 

8.591 

.00190 

7.135 

.03556 

8.769 

.00477 

6.773 

.03521 

8.705 

, 00156 

7.192 

.03502 

8,808 

.00416 

6.795 

.03394 

8.909 

.0008 7 

7.212 

.03477 

8.827 

.00400 

6 . 8 1 « 

,03244 

9. 045 

.00069 

7,23 1 

.03269 

8.846 

.00354 

6.841 

.03221 



7.260 

.03242 

8.P85 

.00331 

6.864 

,03209 

4 4 

2 2 

7.28 8 

.03119 

8,904 

.00300 

6.886 

.03(^6 



7.308 

.0 3069 

8.962 

.0029? 

6.909 

.02990 

5.769 

. 10195 

7.346 

.02980 

8.981 

.00291 

6.932 

.02967 

5 .808 

.09882 

7.365 

.02949 

9.058 

.00275 

6.977 

w02955 

5,827 

.09812 

7.385 

.02911 

9,077 

.00244 

7.000 

.02909 

5.846 

.09131 

7.423 

.02857 

9.135 

.00225 

7.023 

.02874 

5.885 

. 09054 

7.442 

.02807 

9.231 

,00217 

7.045 

.02863 

5.904 

.08910 

7.462 

.02584 

9.2 69 

.00183 

7.-068 

.02840 

5.962 

.08760 

7.50/' 

.02542 

9.288 

.00175 

7, 091 

.02771 

5.981 

.H8733 

7.5 19 

.02508 

9,308 

.0012! 

7.114 

,0270] 

6. non 

.08637 

7.5^8 

.02453 

9. 346 

.00117 

7.136 

.(V^609 

6.0 38 

.08217 

7.577 

.02 376 

9.442 

.00106 

7. 159 

. 02459 

6,058 

.08152 

7 . 506 

.02349 

9.462 

.00098 

7.182 

,02424 

6.077 

.07767 

7.615 

.02295 

9.577 

.00052 

7.205 

.02413 

6. 115 

.07617 

7,654 

.02161 

9,750 

,00046 

7.22 t 

.02297 

6.135 

.07521 

7.673 

.02138 

9,846 

.00023 

1.213 

.02251 

6, 192 

. 07405 

7. 69 2 

.02095 

9.923 

.00017 

7.295 

,02(WH 

6.212 

.07302 

7.731 

.02053 

10.154 

.0001? 

7.318 

.02043 

6.231 

.07136 

7.750 

.01901 



7.341 

.02020 

6,269 

.07038 

7 ,80° 

.01801 

4 4 

3 1 

7.364 

.01974 

6.288 

.06990 

7.827 

.01778 



7.409 

.01962 

6.308 

.06686 

7.8 46 

.01709 

5,660 

.10020 

7.432 

.01951 

6. 346 

. 06597 

7.885 

.•01587 

5.692 

.09853 

7.45*, 

.01905 

6,365 

.06293 

7.904 

.0157? 

5.712 

.09625 

7.477 

,01789 

6. 385 

. 06263 

7.923 

,01499 

5.718 

.09550 

7.500 

.0174? 

6.-42 3 

.06101 

7.9^2 

.01460 

5.737 

.09509 


72 



EXACT PROBABILITY LEVELS FOR THE KRUSKAL-WALLIS TEST 367 


h 

P ( H > h ) 

h 

P ( H > h ) 

A 4 

3 1 

4 4 

3 1 

5 , 76 ft 

,09411 

6.987 

.03850 

5 , 7 ft 9 

,09169 

7,019 

, 03804 

5,796 

.09091 

7.026 

,03671 

5 .ROR 

,08848 

7.038 

.03596 

5 .R 14 

,08768 

7.045 

. 03584 

5 ,Rft 5 

,08592 

7,096 

. 03469 

5 ,R 91 

.08392 

7.122 

.03361 

5,910 

,08245 

7 , 141 

.03333 

6,923 

,08144 

7,192 

.03255 

5,942 

.08078 

7 , 19 ^> 

.03160 

5 , 9 ftR 

,08036 

7.250 

-03131 

ft, 000 

,07928 

7 , 256 

. 03068 

6 . 02 ft 

.07899 

7.276 

.02999 

6.045 

.07827 

7,295 

.02918 

ft. 0 ft 4 

.07694 

. 7,327 

.02877 

6,096 

,07556 

7,333 

, 0)2848 

ft. 103 

.07518 

7.353 

.02785 

6,115 

,07319 

7.410 

.02745 

6,122 

.07296 

7.429 

'.02675 

ft, 173 

,07212 

7.449 

.02635 

6,179 

.07128 

7.481 

.02 548 

6 . 199 

.07004 

7 . 500 

.02462 

6,218 

.06843 

7.506 

.02439 

6,231 

.06681 

7 . 538 

. 02424 

6,269 

.06644 

7.558 

.02358 

6,276 

.06496 

7.564 

.02326 

6.327 

, 0643 ft 

■ 7.583 

.02271 

6,333 

,06280 

7.603 

.02202 

6.363 

.06219 

7.615 

.02199 

6,372 

,06173 

7.64 1 

,02121 

6,385 

.06101 

7.654 

.02052 

6,404 

,06014 

7 • 660 

,01954 

6.410 

.05957 

7.712 

.01893 

6,429 

.06769 

7.737 

. 01861 

6,506 

.05665 

7.756 

.01804 

6,526 

.05582 

7.769 

, 01740 

6,558 

,05463 

7.788 

.(U 665 

6.577 

.06255 

7.814 

,01625 

6.683 

.05201 

7.846 

,01602 

6,615 

,05094 

7.872 

,01593 

6.635 

.04978 

7.891 

.01590 

6,641 

,04949 

7.910 

,01567 

6.660 

,04898 

7,942 

.01541 

6,679 

,04877 

7,949 

,01483 

6. 718 

.04724 

7.962 

.01414 

6,731 

,04662 

7.968 

.01359 

6.737 

.04667 

8.026 

.01339 

6.788 

,04494 

8,04 5 

,01253 

6.795 

.04401 

8.064 

.01224 

6.814 

,04361 

8.077 

,01209 

6,833 

.04228 

8.115 

.01186 

6,846 

.04196 

8 , 122 

.01177 

6.891 

.04156 

8.173 

.01131 

6,923 

.04029 

8.179 

,01056 

6.949 

,03945 

8.199 

.01051 

6.968 

,03896 

8.218 

.01027 


h 

P(H>h) 

h 

P(H> h) 

4 4 

3 1 

4 4 

3 2 

8.231 

.00955 

5.956 

.09514 

8.250 

.00877 

5.967 

.09477 

8.256 

.00866 

5.973 

.09460 

8.276 

.00837 

5.984 

,09421 

8.353 

.00834 

5.989 

.09302 

8.372 

,00776 

6.005 

.09262 

8.404 

.00759 

6.016 

.09214 

8,429 

.00747 

6.022 

.09205 

8 . 46 ? 

♦00733 

6.033 

.09043 

8.481 

,00661 

6.038 

.09020 

8.506 

.00638 

6.049 

.08940 

8.526 

.00554 

6.055 

.08912 

8.564 

.00537 

6,066 

.08871 

8.577 

.00534 

6,082 

,08849 

8,583 

.00470 

6 . 08 P 

.08820 

8.635 

.00459 

6.099 

,08801 

8.641 

.00444 

6.104 

,08735 

8,660 

.00361 

6.115 

.08685 

8,679 

.00352 

6.121 

.08664 

8,692 

,00349 

6*132 

.08615 

8.712 

.00346 

6.137 

.08597 

8.769 

,00341 

6 . 148 

.08493 

8,795 

.00335 

6.154 

.08476 

8.814 

.00312 

6.165 

.08371 

8.865 

.00300 

6.170 

.08357 

8.872 

.00248 

6.181 

.08309 

8.891 

.00231 

6.187 

.08280 

8.968 

.00208 

6 . 198 

.08154 

9.000 

.00202 

6.203 

.08139 

9.038 

.00185 

6.214 

.08027 

9.096 

.00176 

6.220 

.08015 

9.122 

.00170 

6.231 

.08000 

9.173 

.00165 

6.236 

.07938 

9.179 

.00159 

6,247 

.07866 

9.199 

.00118 

6.253 

.07849 

9.256 

,00113 

6.264 

.07814 

9,276 

.00107 

6.269 

.07804 

9.295 

,00101 

6.280 

.07673 

9.327 

.00084 

6.286 

.07614 

9.500 

.00078 

6.297 

.07607 

9,583 

,00069 

6.302 

.07599 

9.692 

.00052 

6.313 

.07565 

9,788 

.00043 

6.319 

.07512 

9,872 

.00026 

6.330 

.07450 

10.077 

.00017 

6.335 

.07350 



6 . 34 (S 

,07326 

4 4 

3 2 

6.352 

.07310 



6.363 

.07278 

5.890 

.10070 

6.368 

.07258 

5.901 

.09950 

6.379 

.07213 

5.907 

.09932 

6.385 

.07142 

5.918 

.09835 

6.401 

.07087 

5.923 

.09808 

6.412 

.07016 

5.934 

.09684 

6.418 

.07008 

5.940 

.09566 

6.429 

.06974 

5.951 

.09523 

6.434 

.06965 
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h 

P ( H > h ) 

h 

P ( H > h ) 

h 

P ( H > h ) 

h 

P ( H > h ) 

4 4 

3 2 

4 4 

3 2 

4 4 

3 2 

4 4 

3 2 

8 . 44 ‘> 

.06897 

6.923 

.04812 

7.407 

.03295 

7.918 

.02060 

6.451 

.06880 

6.940 

.04801 

7.418 

. 032 ” L 

7^934 

.02045 

6.^62 

.06737 

6.945 

.04783 

7.423 

.03224 

7.945 

.02025 

6.467 

.06696 

6.956 

.04690 

7.4 34 

.03191 

7,951 

.01998 

6.478 

.06625 

6,962 

.04672 

7.440 

.03187 

7.962 

.01982 

6.484 

.06587 

6.973 

.04641 

7 . 456 ’ 

.03176 

7.967 

.01955 

6.495 

•06868 

6.978 

.04616 

7,467 

.03160 

7.984 

.01944 

6.500 

.06557 

6.989 

.04563 

7.473 

.03109 

8.011 

.01928 

6.511 

.06550 

6.995 

. 04542 

7.484 

.03069 

8.016 

.01910 

6.516 

.06530 

7.005 

. 045 K ^ 

7 . 48 g 

.0 <062 

8.027 

.01887 

6.521 

.06494 

7,011 

. 04496 

7.505 

.03050 

8.033 

.01879 

6.533 

.06478 

7.022 

.04461 

7.516 

.02967 

8,044 

.01845 

6.544 

.06446 

7,027 

. 04422 

7.522 

.02938 

8,049 

.01828 

6.549 

.0641 1 

7.038 

.04388 

7.533 

.02911 

8,060 

.01795 

6.560 

.06843 

7.044 

.04373 

7 . 5 3 8 

. 0259 1 

8.066 

.01769 

6.566 

.06811 

7.055 

.04349 

7.549 

.02878 

8.077 

.01765 

6.577 

.06286 

7.060 

.04336 

7,555 

.02866 

8.082 

.01760 

6.582 

.06260 

7.077 

.04295 

7.566 

.02852 

8.093 

.01740 

6.593 

.06231 

7.088 

.04255 

7.582 

.02829 

8.099 

.01737 

6.599 

.06214 

7.093 

.04240 

7.588 

.02821 

8.110 

.01721 

6.610 

.06123 

7,104 

.04198 

7 . 59 <^J 

.02776 

8.115 

.01712 

6.615 

.06116 

7.110 

.04190 

7.604 

.02773 

8.126 

.01689 

6.626 

.06101 

7 . 121 

.04156 

7.615 

,02750 

8.132 

.01677 

6.632 

.05996 

7.126 

,04094 

7.621 

.02727 

8.148 

.01654 

6.648 

.05944 

7 . 137 

.04065 

7.632 

.02713 

8.159 

.01648 

6.659 

.05896 

^ 7.143 

,04048 

7 . 6:^7 

.02708 

8.165 

.01625 

6.665 

.05891 

7 . 154 

.04042 

7.648 

.02686 

8 . 176 

.01613 

6.676 

.05858 

7.159 

,04014 

7,654 

.02677 

8.181 

.01608 

6.681 

.05801 

7 . 170 

.03985 

7.665 

.02671 

8 . 192 

.01594 

6.692 

.05698 

7.176 

.03936 

7.670 

.02641 

8.198 

.01582 

6.698 

.05680 

7 . 187 

.03904 

7,681 

.02636 

8.209 

.01568 

6.709 

.05627 

7.192 

.03899 

7.687 

.02624 

8.225 

.01518 

6.714 

.05609 

7.203 

.03848 

7.698 

. 02592 

8.231 

.01514 

6.725 

.05597 

7.209 

.03822 

7.703 

.02578 

8.247 

.01506 

6.731 

.05522 

7.220 

. 037 Q 2 

7,714 • 

.02561 

8.258 

.01491 

6.742 

.05472 

7.225 

.03776 

7.720 

.-2554 

8.264 

.01479 

6.747 

.05460 

7.236 

.03757 

7.736 

.02535 

8.275 

.01438 

6.758 

.05451 

7.242 

.03737 

7 . 7^7 

,02500 

8.280 

.01430 

6.7 64 

, 05444 

7.253 

.03683 

7.753 

.02493 

8.291 

.01423 

6.775 

.05408 

7.258 

.03659 

7.764 

.02466 

8.297 

.01410 

6.780 

.05372 

7.269 

•03619 

7.769 

.02433 

8,308 

.01387 

6.791 

.05332 

7.275 

.03600 

7.7 80 

.02371 

8.313 

.01378 

6.797 

.05312 

7,291 

•03592 

. 7.797 

.02360 

8.324 

.01364 

6.808 

,05289 

7.302 

.03566 

7.862 

• .02349 

8.330 

.01357 

6.813 

,05269 

7.308 

.03554 

7.813 

.02343 

8.341 

.01340 

6.826 

,05173 

7.319 

.03532 

7.819 

.02333 

8.346 

.01339 

6.830 

,05156 

7,324 

.03514 

7.830 

.02314 

8.363 

.01328 

6.841 

.05126 

7.335 

.03480 

7.835 

.02295 

8.379 

.01324 

6.846 

.05100 

7.341 

.03477 

7.846 

.02267 

8.390 

.01292 

6.863 

.05070 

7.352 

.03440 

7.852 

.02261 

8.396 

.01290 

6.874 

,04983 

7.357 

•03434 

7.863 

.02212 

8.407 

.01273 

6.879 

.04925 

7.368 

.03429 

7.868 

.02191 

8.412 

.01270 

6.890 

.04913 

7,374 

,03386 

7,885 

.02144 

8.423 

.01254 

6.896 

,04872 

7.385 

.03364 

7.896 

.02121 

8.429 

.01247 

6.907 

.04840 

7.390 

.03330 

7.901 

,02116 

8.440 

.01245 

6.912 

.04826 

7.401 

.03301 

7.912 

.02106 

8.445 

.01230 
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h P(H>hl 

A 3 2 

8 . A56 . 0121 '=. 

R . A73 .nilRR 
R . A78 . 0117A 

a . A39 .OllftS 
8 . A9S .01180 

8.505 .01151 

8.511 .01142 

8.522 .01120 

8.527 .OHIO 
a. 538 .01099 

8.544 .01095 

8.555 .01083 

8.580 .01071 

8.571 .01047 

8.577 .01043 

8.593 .01024 

8.804 .01014 

8.810 .01004 

8.821 .00999 

8.628 .00991 

8.837 .00974 

8.854 .00988 


8,659 

,00955 

8.676 

,00931 

8.687 

.00913 

8,692 

.00910 

8.703 

,00906 

8.709 

,00883 

8.720 

.00880 

8.725 

.00876 

8.736 

.00874 

8 , 7^2 

.00862 

8.753 

.00856 

8,758 

.00849 

8.769 

.00832 

8.775 

.008 

8.791 

.OORlo 

8.802 

, 008(‘l 

P .808 

.00788 

8-824 

,00782 

8.835 

,00758 

0.841 

,00757 

8.852 

.00747 

8.868 

.00736 

8.874 

.00728 

8.885 

.00726 

8.890 

. 0072 ^ 

8.901 

.00718 

8.907 

.00713 

8.923 

.00704 

8.934 

.00671 

8.940 

.00670 

8.951 

,00665 

8.956 

. 006-0 

8.967 

.00646 

8,973 

,00643 


h P ( H > h ) 

4 3 2 


8.989 

.00842 

9.000 

.00638 

9.005 

.00631 

9.016 

.00626 

9.038 

.00621 

9.049 

.00605 

9,055 

.00593 

9,066 

.00587 

9.082 

.00582 

9.088 

. 00580 

9.099 

.00554 

9 . 104 

.00523 

9.115 

.00512 

9 . 121 

.00508 

9.132 

.00507 

9 , 137 

.00506 

9.148 

.00503 

9 . 154 

.00501 

9.165 

.00476 

9 . 170 

. 00475 

9.181 

.00464 

9 . 187 

.00462 

9.198 

.00457 

9.203 

.00436 

9.22 0 

.00417 

9,231 

.00416 

9,236 

.00415 

S.247 

.00396 

9.253 

.00389 

9 . 7 6 4 

.00385 

9 .? r>9 

.00382 

9 . 780 

. 00380 

9.802 

.00379 

9.313 

. 00378 

9 . 3 i 9 

.00375 

9.335 

.00361 

9.346 

.00355 

9,852 

.00337 

9.868 

.00314 

9.868 

.00307 

9.379 

.00301 

9.885 

. 00301 

9.896 

.00300 

9.41 8 

. 00286 

9 . 4^4 

.00283 

9.445 

. 00278 

9,451 

.00267 

9.462 

. 00262 

9.467 

.00260 

9 . 484 

.00254 

9.495 

.00245 

9 , 500 

. 00241 

9.316 

.00240 

9 . 527 

.00239 

9,544 

.00235 

9 , 566 

.00222 


h P ( H> h ) 
4 4 3 2 


9,582 

.00221 

9,593 

.00218 

9.599 

.00211 

9.610 

.00201 

9.615 

.00200 

9.626 

.00188 

9.632 

.00187 

9.648 

.00186 

9.665 

.00184 

9,681 

.00177 

9.692 

.00174 

9.698 

.00168 

9.709 

.00167 

9.725 

.00167 

9.731 

.00166 

9.747 

.00164 

9-758 

.00163 

9.764 

.00160 

9.775 

.00158 

9.791 

.00156 

9.813 

.00142 

9.830 

.00131 

9.841 

.00119 

9.846 

.00115 

9.879 

.00111 

9.390 

.00109 

9.896 

.00103 

9.907 

.00102 

9.912 

.00101 

9.945 

.00099 

9.962 

.00083 

9.978 

.00083 

9.995 

.00081 

10.011 

.00079 

10,022 

.00076 

10.044 

.00074 

10.060 

. n0072 

10.093 

. 00068 

10. 104 

.00067 

10. 126 

.00066 

10.137 

.00065 

10, 159 

.00055 

10.176 

.00052 

10, 187 

.00051 

10.225 

.00050 

10,242 

.00047 

10.253 

.00045 

10.258 

.00043 

10.286 

.00042 

10.302 

.00041 

10.374 

.00040 

10.385 

.00040 

10.407 

.00036 

10.418 

.00028 

10,434 

.00027 

10,489 

.00021 


h 

P { H > h ) 

4 4 

3 2 

10.582 

.00020 

10.681 

.00015 

10.736 

.00012 

10.753 

.00009 

10.830 

.00007 

10.901 

.00004 

11.176 

.00003 

4 4 

3 3 

6.005 

.10028 

6.019 

.09948 

6.024 

.09897 

6,029 

.09826 

6.043 

.09803 

6.048 

.09788 

6.062 

.09736 

6.067 

.09660 

6.081 

.09613 

6.095 

.09546 

6.105 

.09488 

6.119 

.09453 

6.124 

.09387 

6.133 

.09322 

6.138 

.09156 

6.157 

.09136 

6.171 

.09105 

6.176 

.09099 

6.181 

.09032 

6 . 195 

. 09006 

6.200 

.08956 

6.210 

.08883 

6.214 

.08839 

6.219 

.08825 

6.233 

.08807 

6.248 

.08705 

6.252 

.08649 

6.257 

.08574 

6,276 

.08568 

6,286 

.08509 

6.290 

.08487 

6.295 

.08439 

6.310 

.08398 

6.324 

.08328 

6.329 

.08268 

6.333 

.08251 

6.348 

.08162 

6.352 

.08118 

6,362 

.08070 

6.367 

.08029 

6.371 

.07880 

6,386 

.07862 

6.405 

.07850 

6.410 

.07798 

6.424 

.07775 

6.429 

.07735 
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h 

P ( H> h) 

h 

P( h) 


3 3 

4 4 

3 3 


.07723 

<S.S)76 

.0531 1 

6. /♦AH 

.07651 

ft. 981 

.05236 

6« A62 

.07639 

ft.9‘JS 

.05216 

6*A76 

.07576 

7.0 in 

.05200 

6.AH1 

.07535 

7.014 

.05166 

6.500 

.07465 

7.019 

.05122 

6.505 

.07417 

7.038 

.05093 

6.51A 

.07361 

7.038 

.04990 

6.5 19 

.07341 

7.04R 

.04932 

6.52A 

.07299 

7.052 

.0/^884 

6. 538 

.07271 

7.057 

.04843 

6.552 

.07214 

7.090 

.04824 

6.557 

.07180 

7.095 

. 04801 

6.562 

.07175 

7.110 

.04793 

6.576 

.07146 

7. 114 

.04756 

6.5R1 

.07103 

7.124 

.04740 

6.590 

.07024 

7. 133 

.04716 

6.595 

.06995 

7.148 

.04642 

6.600 

.06959 

7. 162 

.04626 

6.629 

.06942 

7.167 

.04580 

6.633 

.06898 

7. 186 

.04528 

6.638 

.0675? 

7.190 

.04493 

6.652 

.06741 

7.200 

.04479 

6.667 

.06706 

7.205 

.04466 

6.671 

.06601 

7.210 

.04414 

6.676 

.06591 

7.224 

.04393 

6.690 

.06555 

7.238 

.04347 

6.705 

.06486 

7.243 

.04313 

6.710 

.06427 

7.24R 

.04298 

6.714 

.06392 

7.262 

.04274 

6.729 

.06379 

7.267 

.04231 

6.733 

.06361 

7.276 

.04162 

6.748 

.06259 

7.281 

.04106 

6,752 

.06209 

7.286 

.04088 

6.767 

.06183 

7.314 

. 04082 

^>.781 

.0<SOftO 

7.319 

. 040/>n 

6.790 

.06055 

7.324 

. 04006 

6.805 

.06033 

7.338 

.03982 

6.810 

.05982 

7.352 

. 03970 

6.819 

.05928 

7.357 

.03946 

6,824 

.05865 

7.362 

.03933 

6.843 

.05830 

7.376 

.03913 

6.857 

.05796 

7.390 

.03882 

6.862 

.05769 

7.395 

.03853 

6.867 

.05740 

7.400 

.03812 

6.881 

.05686 

7.414 

.03798 

6.886 

.05660 

7.419 

.03779 

6.895 

.05639 

7.433 

.03735 

6.900 

,05602 

7.438 

.03681 

6,905 

.05568 

7.452 

.03666 

6.919 

.05547 

7.467 

.03649 

6.933 

.05500 

7.476 

.03576 

6.938 

.05433 

7.490 

.03552 

6.943 

.05386 

7.495 

.03501 

6.962 

,05384 

7. 505 

.03483 

6.971 

.05327 

7.510 

.03464 


h . 

P t h 1 

h 

P ( H> h) 


3 3 

4 4 

3 3 


• r'3426 

8.062 

.02213 

7.543 

.(^3415 

8i076 

.02172 

7,548 

.03408 

8.081 

.02159 

7.552 

. 0^3381 

8,086 

.02145 

7,567 

.03368 

8.105 

.02136 

7.571 

.03313 

8.119 

.02096 

7.58] 

.03285 

8.124 

.02079 

7.586 

.f'326l 

8,138 

.02069 

7.5gf) 

.03255 

8.152 

.02058 

7,6^5•^ 

.0’3238 

8.162 

.02032 

7 . 6 1 g 

,'13 204 

8.176 

.02022 

7.624 

.03172 

8.181 

.01999 

7.629 

.^•3152 

8.190 

.01967 

7.648 

.03144 

8.195 

.01953 


.03126 

8.214 

.01938 

7,662 

.03098 

8.233 

.01922 


.0307 1 

8.238 

.01884 

7.681 

.03052 

8.252 

.01872 

7.695 

.03016 

8.257 

.01838 

7.7 00 

.02997 

8.267 

.01824 

7.705 

.02951 

8.271 

.01804 

7,719 

.02938 

8,276 

.01793 

7.724 

.02923 

8.290 

.01777 

7.733 

.02896 

8,305 

.01763 

7,738 

.02848 

8.310 

.01746 

1 . 1 ^^ 

.02825 

8.314 

.01727 

7,757 

.02822 

8.333 

.01724 

1 . 71 ^ 

.028 16 

8.343 

.01681 

7.78 1 

.02794 

8.348 

.01670 

7.795 

.02782 

8,352 

.01657 

7,800 

• 02753 

8.367 

.01651 

7.810 

.02730 

8.381 

.01619 

7.819 

.02714 

8.336 

.01605 

7.833. 

.02697 

8.390 

.01601 

7,848 

.02629 

8.405 

.01582 

7 . 85 ? 

.02593 

8.410 

.01565 

7.871 

.02579 

8.419 

.01551 

7.874 

.02568 

8.424 

.01531 

7.8Q() 

. 02558 

8.429 

.01520 

7.895 

.02523 

8.443 

.01516 

7.91J^ 

•02511 

8.462 

.01504 

7.924 

.02 5(i2 

8.467 

.01477 

7.92'^ 

.02487 

8.481 

.01455 

7.933 

.02479 

8,486 

.01443 

7.948 

,1)2460 

8.495 

.01440 

7.952 

. 02445 

8.505 

.01429 

7,962 

,02426 

8.519 

.01425 

7.967 

.02405 

8.533 

.01422 

7.971 

.02357 

8.538 

.01377 

8.000 

.02354 

R.557 

.01363 

8.005 

,02322 

8.562 

.01349 

8. 010 

,02306 

8.571 

.01321 

8.024 

.02288 

8.576 

.01313 

8.0 38 

.02267 

8,581 

.01305 

8.043 

.02249 

8.595 

.01298 

8.048 

.02233 

8.610 

.01280 
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h 

P ( H > h ) 

h 

P ( H > h ) 

4 A 

3 3 

4 4 

3 3 

8,619 

.01271 

9.181 

.00709 

8.633 

.01255 

9.190 

.00705 

8.638 

.01233 

9.205 

.00703 

8,648 

.01224 

9.219 

,00683 

8.652 

.01215 

9.224 

.00673 

8.657 

.01201 

<^'.243 

. 00666 

8.686 

.01198 

9.248 

.00661 

8,690 

.01195 

9,257 

.00644 

8.695 

.01177 

9.262 

-.00643 

8,710 

,01175 

9 . 267 

. 00640 

8.724 

.01169 

9.281 

.00634 

8.729 

.01158 

9.295 

• 00632 

8.733 

.01149 

9.300 

.00627 

8.748 

.01135 

9.305 

.00619 

8.762 

.01112 

9.319 

.00611 

8.767 

.01104 

9.324 

.00599 

8.771 

.01095 

9.333 

.00588 

8,786 

.01089 

9,338 

.00575 

8.790 

.01079 

9.343 

.00570 

8,805 

.01068 

9,371 

.00569 

8,810 

.01060 

9.376 

.00563 

8.824 

.01056 

9,381 

.00562 

8.838 

.01043 

9.395 

♦00559 

8,848 

.01031 

9.410 

.00554 

8.862 

.01016 

9.414 

.00546 

8.867 

,01003 

9,419 

. 00540 

8.876 

.00974 

9.433 

. 0-'^536 

8,881 

.00966 

9 , 448 

, 00529 

8.900 

.00955 

9.452 

.00526 

8.914 

,00935 

9.457 

.00520 

8.919 

.00930 

9.476 

.00516 

8,924 

.00918 

9.490 

. 00503 

8.938 

,00916 

■'.495 

. vM )497 

8.943 

.00902 

9.510 

.00497 

8.952 

,00889 

9.524 

.00488 

8,957 

,00885 

9.533 

. 004 8 3 

8.962 

.00884 

9 . 548 . 

.004 75 

8.976 

.00880 

552 

, 00466 

8 . Q 90 

.00870 

9,562 

.00463 

8,995 

,00855 

9 , 567 

. 00456 

9.019 

.00849 

9.586 

.004 51 

9,029 

.00840 

9 , 605 

. 00443 

9.033 

.00836 

9.610 

.00439 

9,038 

,00820 

9 , 624 

,00431 

9.052 

.00816 

9.629 

.00429 

9.067 

,00809 

9 . 63 « 

. 00424 

9.071 

.00806 

9.643 

.00417 

9.076 

.00800 

‘^.64 8 

,00416 

9.090 

.00797 

9.662 

.00415 

9.095 

.00782 

V . 676 

,00413 

9,105 

.00767 

4.6R1 

.0(^404 

9,110 

,00759 

9 . 686 

. 00400 

9,148 

.00750 

9 *. 70 5 

.00398 

9 . 152 

.00743 

9.714 

,00393 

9.167 

.00733 

' 9, 719 

. 003 H 9 

9 . 171 

.00711 

9 . 724 

, 00383 


h 

P < H > h ) 

h 

P ( H > h ) 

4 4 

3 3 

4 4 

3 3 

9.738 

.00377 

10.329 

.00137 

9.752 

.00373 

10 . 3^3 

.00135 

9.757 

.00371 

10.348 

,00131 

9.762 

.00370 

10.362 

.00130 

9.776 

.00367 

10.367 

.00129 

9.781 

.00357 

10.371 

,00121 

9.790 

.00356 

10.390 

.00120 

9.795 

.00355 

10.400 

.00117 

9.800 

,00351 

10.405 

,00108 

9.833 

.00344 

10.410 

.00105 

9.8 38 

.00328 

10.424 

.00104 

9.852 

.00325 

10,443 

.00104 

9.8 57 

.00324 

10.462 

.00103 

9.867 

.00321 

10.467 

.00098 

9.876 

.00305 

10,476 

.00089 

9.890 

.00303 

10.486 

.00087 

9.905 

.00298 

10.524 

.00085 

9.910 

.00296 

10,538 

.00083 

9.929 

.00295 

10,552 

.00080 

9.933 

.00291 

10.576 

.00078 

9.943 

.00276 

10.590 

.00078 

9.948 

.00273 

10.614 

.00077 

9.952 

.00268 

10.619 

.00075 

9.967 

.00264 

10,629 

.00072 

9.981 

.00246 

10.633 

.00071 

9.986 

.00244 

10,638 

.00063 

9.990 

,00242 

10.652 

.00062 

10.005 

.00236 

10.667 

.00060 

10.010 

.00234 

10.676 

.00057 

10 . 01^5 

.00231 

10,695 

.00055 

10.024 

.00230 

10.705 

.00055 

10.029 

.00228 

10.714 

.00054 

10.057 

.00227 

KU 74 r 

.00053 

10.062 

.00225 

10 . 75 ? 

.00052 

10.067 

.00222 

10.767 

.00051 

10,081 

.00212 

10.781 

.00048 

10.095 

.00207 

10,786 

.00047 

10 . ino 

.00202 

10,819 

.00046 

10.105 

.00196 

10.829 

.00045 

10,119 

,00193 

10.848 

.00044 

10.133 

.00188 

10,867 

.00042 

10,138 

.00176 

10 . 8^1 

.00039 

10.143 

.00175 

10.919 

.00038 

10 , 16 ? 

.00171 

10.933 

.00037 

10.176 

.00169 

10,976 

.00035 

10 . 181 

.00163 

10,981 

,00034 

10.195 

.00166 

1 1 .000 

.00034 

10,219 

. 00*165 

11,010 

,00031 

10.233 

.00164 

1 1 .033 

.00030 

10.238 

.00155 

11 . 04 8 

, 00 n ?6 

10.248 

.00152 

1 1 . 0 6 

.00024 

10.271 

.00149 

11 ,09t) 

,00022 

10.290 

.00146 

11.095 

.00022 

10.295 

.00145 

ii.no 

.00021 

10.310 

.00141 

11.133 

.00021 

10,324 

.00140 

11.152 

.00016 
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h 

P ( H> h) 

h 

P(0>h) 


3 3 

4 4 

4 1 

11.167 

.00015 

6.396 

• 06 204 

11 . 22 ^ 

.00014 

6.412 

.06178 

11.238 

.00013 

6.429 

.06053 

11.300 

.00013 

6.462 

.05821 

11.376 

.00009 

6.478 

.05757 

11.400 

.00009 

6.495 

.05674 

11.429 

.00008 

6.544 

. 05648 

11.438 

.00008 

6.560 

.05552 

11.467 

.00007 

6 , 577 

.05461 

11.490 

.00006 

6.593 

.05405 

11.514 

,00006 

6 . 610 

.05379 

11.533 

.00005 

6.626 

.05288 

11.667 

.00003 

4 , 659 

.05219 

11.771 

.00002 

6.676 

.05102 

11.833 

.00002 

6 . 709 

.05032 

11.895 

.00001 

6.725 

.04979 

12.200 

.00001 

6.742 

• 04944 



6.758 

.04931 

4 4 

4 1 

6.791 

.04737 



6,808 

.04707 

5.637 

. 10086 

6,824 

.04646 

5.654 

.09801 

6.857 

.04555 

5.670 

• 09772 

6.874 

.04534 

5.687 

.09673 

6.890 

.04446 

5.736 

.09598 

6.923 

.04412 

5.753 

.09556 

6.940 

.04393 

5.769 

.09455 

6.956 

.04321 

5.786 

.09183 

6.973 

.04095 

5. 819 

.09002 

6.989 

.04065 

5.835 

.08818 

7.005 

.04007 

5,860 

.08733 

7.022 

.03921 

5.885 

.08605 

7.071 

.03903 

5.901 

.^'8 5 30 

7.088 

,03799 

5 . 4 L « 

.08416 

7.104 

.03756 

5.934 

.08352 

7 . 137 

•03692 

5.951 

.08304 

7.154 

.03642 

5.967 

.08250 

7.187 

.03498 

6.016 

.08045 

7 . 20 ^ 

. 0348 ? 

6.033 

.07947 

7.220 

. 03442 

6.049 

.07893 

7.236 

.03373 

6.066 

.07845 

7.253 

.03330 

6,082 

.07798 

7.269 

.03301 

6.099 

.07771 

7.286 

.03247 

6.132 

.07758 

7.319 

.03173 

6 . 148 

.07608 

7,335 

.03128 

6.165 

.07504 

7.352 

.03117 

6.181 

.07329 

7.368 

. 0308 ? 

6.214 

.07286 

7.401 

.03061 

6.23 1 

.07028 

7.418 

.03002 

6,264 

.06828 

7,451 

.02893 

6 , 2 80 

.06679 

7.467 

. 02808 

6.297 

.06575 

7.484 

.02795 

6 , 31 ^ 

.06466 

7.500 

.02773 

6.330 

.06367 

7.516 

.02731 

6,346 

.06351 

7 . 533 

.02712 

6.363 

.06324 

7.549 

.02661 


h . 

P ( H > h ) 

h 

P( H> h) 

4 4 

4 1 

4 4 

4 1 

7.599 

.02579 

8.802 

.00682 

7.6 15 

-02541 

• 8 .B 35 

.00661 

7 . 63 ? 

.02517 

B.B 52 

.00639 

7.648 

.02470 

8 .B 6 R 

.00631 

7.665 

.02454 

8.901 

• 0061 B 

7.681 

.02443 

8.934 

.00578 

7 , n 4 

.02432 

8.951 

•00522 

7.731 

.02350 

9.000 

.00496 

7.747 

.02334 

9.033 

.00490 

7,7 64 

.02227 

9.049 

.00424 

7,780 

.02219 

9.066 

. 0040 C 

7,797 

.02 198 

9.082 

.00394 

7.813 

.02089 

9.099 

.00392 

7 . 4 

,02065 

9.115 

.00378 

7.863 

.02049 

9 . 13 ? 

.00373 

7 . 87 ^ 

.01966 

9 . 1 B 1 

.00352 

7.89 6 

.01947 

9 , 198 

.00809 

7.929 

.01934 

9.214 

.00258 

7,945 

.01897 

9 , 247 

. 002^3 

7.978 

.01828 

9.264 

.00248 

7.995 

.01817 

9.330 

.00245 

R.Oll 

.01758 

9.379 

.00240 

8.027 

.01732 

9.396 

.00224 

8.044 

.01721 

9.429 

.00216 

8.060 

.01684 

9. 478 

.00176 

8,077 

.01652 

9.527 

.00160 

8.126 

.01644 

9.593 

.00148 

8.143 

.01622 

9.610 

.00145 

8,159 

.01497 

9.626 

,00143 

8.192 

.01487 

9.643 

.00132 

8 , 2(^9 

.01447 

9.709 

,00124 

>^.24? 

.01396 

9.725 

.00121 

fl , 25 q 

.01343 

9 . 75 R 

.00097 

>^.275 

.01316 

< 3.775 

.00092 

8.291 

. 0130 B 

9 .R 24 

.00081 

8, 30W 

.01295 

9.841 

.00079 

8.324 

.01268 

9 . 9 B 9 

.00068 

8.341 

.01257 

10 . 08 R 

•00065 

8.39 0 

•01217 

10.121 

,00049 

8.407 

.01180 

10.170 

.00044 

8.423 

.01169 

10.187 

.00039 

8 . 440 

.01162 

10.236 

.00036 

8.456 

.01156 

10,269 

.00031 

8.522 

.01092 

10.516 

.00025 

8 . 538 

.01276 

10 . 6 R 1 

,00017 

H .555 

.01012 

10.764 

.0001 3 

8 . 57 i 

.01007 

lUOll 

,00005 

8 .58 8 

.00986 



8.604 

.00943 

4 4 

4 2 

8.6 54 

.00892 



8.687 

.00871 

5.900 

.10136 

8.703 

.00826 

5.914 

.09940 

8.720 

.00807 

5.929 

.09799 

8.736 

.00797 

5.943 

.09759 

8,769 

.00783 

5.971 

,09719 

8,786 

.00778 

5.986 

.09602 
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h 

P{ H> h) 

h 

P( H> h) 

4 4 

4 2 

4 4 

4 2 

6. 014 

.09515 

6.957 

.04960 

6.029 

.0947R 

6.971 

. 049(J2 

6.043 

.09241 

7.000 

,04807 

6.057 

.090R7 

7.014 

.0472m 

6.0R6 

.09060 

7.029 

,ri46 80 

6. 100 

.08999 

7 . 04 -^ 

. 04647 

6.114 

.08R32 

7.057 

.04626 

6.129 

.08729 

7.071 

. 04557 

6.143 

.08713 

7.086 

.0^516 

6. 157 

.08632 

7. ) 14 

. 04500 

6.171 

.08515 

7.129 

.04436 

6.200 

.08457 

7.143 

.04403 

6.214 

.08143 

7.177 

,04368 

6.229 

.08087 

7. 171 

.04347 

6.243 

.08059 

7.186 

.04299 

6.257 

.07964 

7.200 

.04233 

6.271 

.07873 

7.229 

.04149 

6.2R6 

.07838 

7.243 

.04086 

6.314 

.07732 

7.2!37 

.04027 

6,329 

.07669 

7.271 

.0401 0 

6.343 

.07551 

7.286 

.03968 

6.357 

,07505 

7.'=^00 

. 03940 

6,371 

.07473 

7.314 

.03883 

6.3R6 

.07406 

7.343 

. 03876 

6.400 

.07321 

7.357 

.03842 

6.429 

.07297 

7.386 

,03756 

6.443 

.07149 

7.400 

.03732 

6.471 

.07102 

7.414 

.03539 

6.4R6 

.07044 

7.429 

.03512 

6.500 

.06995 

7.457 

.03488 

6.514 

.06773 

7.471 

,03390 

6.543 

.06/39 

7.486 

.03367 

6.557 

.06608 

7.500 

.03342 

6.571 

,06567 

7.514 

.03295 

6.5R6 

.06539 

7.529 

.03268 

6.600 

,06498 

7.571 

. 03199 

6.614 

.06274 

/.586 

.03139 

6.629 

.Or,. 17 

7.600 

.030^8 

6.65 7 

.06 193 

7.614 

.03061 

6.671 

.061 39 

7.629 

, 03022 

6.6R6 

.06044 

7.643 

.02998 

6.700 

,06011 

7.657 

. 02982 

6.714 

.05972 

7.686 

.02961 

6.729 

.05853 

7.700 

. 02927 

6.743 

.05787 

7.714 

,02842 

6.771 

,05^6^ 

7.729 

.02 81 1 

6.7R6 

.05706 

7.743 

.02797 

6.R00 

.05667 

7.757 

.02716 

6.R14 

.05555 

7.771 

.02696 

6.R29 

.05495 

7.800 

.02684 

6.R43 

.05439 

7.814 

.02636 

6.R57 

* .05385 

7.843 

.02609 

6.RR6 

.05366 

7.857 

.02601 

6.900 

,05247 

7.871 

.02570 

6.929 

,05099 

7.886 

.02527 

6.943 

.05040 

7.914 

.02499 


h 

P(H>h) 

h 

P(H> h) 

4 4 

4 2 

4 4 

4 2 

7.9 20 

.02428 

8.886 

.00983 

7.943 

.02393 

8,900 

.00975 

7.957 

.02388 

8.914 

.00911 

7,971 

.02367 

8.943 

.00905 

7.986 

.02310 

8.957 

.00883 

8.000 

.02305 

8,971 

.00866 

8.029 

.022.65 

8.986 

.OOR62 

8.04 3 

.02242 

9,000 

,00857 

8.057 

.02203 

9.014 

.00816 

8.071 

.02188 

9.029 

,00803 

8,086 

.02174 

9.057 

.00778 

8. 100 

.02131 

9.071 

.00770 

8.114 

.02050 

9.086 

,00748 

8.143 

.02029 

9. 100 

.00742 

8.157 

.01992 

9.114 

.00732 

8.171 

.01975 

9.129 

.00711 

8.186 

.01937 

9.171 

.00701 

8.200 

.01915 

9.186 

.006B4 

8.214 

.01876 

9.214 

.00668 

8.257 

.01825 

9,229 

.00664 

8.271 

.01760 

9.243 

.00659 

8 . 300 

.01751 

9.257 

.00635 

8.314 

.01710 

9.286 

.00622 

8.329 

.01684 

9.300 

.00592 

8.343 

.01653 

9.314 

.00583 

8.371 

,01622 

9.329 

.00573 

8.386 

.01610 

9,343 

.00565 

8.400 

,01555 

9.357 

.00558 

8.414 

.01509 

9.400 

.00553 

8.429 

.01502 

9.414 

.00526 

8.443 

.01472 

9.429 

.00521 

8.457 

.01453 

9.443 

.00518 

8.^86 

.01445 

9.457 

.00517 

8.500 

,01420 

9.47 1 

.00502 

8.514 

.01391 

9.486 

,00487 

8.529 

.01385 

9.514 

. 00484 

8.543 

.01378 

9.5 29 

.00481 

8.557 

.01359 

9. 543 

. 0-9474 

8.571 

.01340 

9.557 

.00456 

8.600 

,01322 

9.571 

. 00-455 

8.614 

.01229 

9,586 

.00451 

8.629 

.01198 

9,600 

^00444 

8.643 

.01184 

9.629 

.00433 

8,657 

,01167 

9. 643 

.00412 

8.671 

.01154 

9.671 

.00395 

8.686 

.01135 

9.686 

.00383 

8.7 14 

.01121 

9.7 00 

.00376 

8.729 

.01111 

9.714 

.00370 

H.757 

.01100 

9.7^3 

.00356 

8.771 

.01089 

9, 757 

.00348 

8.7 86 

.01066 

9.771 

.00324 

8.800 

.01054 

9.786 

.00315 

8.829 

.01039 

9.800 

.00314 

8.843 

.01014 

9.814 

.00292 

8.857 

,01006 

9.829 

.00286 

8.871 

.00987 

9.857 

.00283 
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h 

1 H 2 h) 

h 

P( -.>h) 

4 4 

4 2 

4 4 

4 2 


,00277 

11.186 

. OM 015 


.00275 

11.229 

, ('0014 

9.900 

.00264 

11.314 

. 0 i ' ni 4 

9.914 

.00255 

1 1.357 

.00011 

9.929 

.00250 

11.386 

, OflOlO 

9.943 

.00241 

11.429 

.00010 

9.971 

.00240 

11.457 

. 00008 

9.986 

.00225 

11.471 

. 000 ( 0 ' 

10.000 

.00220 

11.600 

, 00005 

10.014 

.00214 

11.686 

.noo('-3 

10.029 

.00208 

11.814 

. 00002 

10.043 

.00194 

12.114 

.nnool 

10.057 

,00191 



10.100 

.00185 

4 4 

4 3 

10.129 

.00158 



10.143 

.00157 

6.029 

. 10084 

10.157 

,00156 

6,042 

. (*0980 

10.200 

.00155 

6.0 54 

.09960 

10. 229 

.00150 

6,063 

.09922 

10.243 

.00142 

6.067 

.09^q3 

10.257 

.00139 

6.075 

. 0*^879 

10.271 

.00136 

6 . 07 ^^ 

.09872 

10.286 

.00135 

6.092 

. 09795 

10.314 

.00131 

6.100 

.09677 

10.329 

.001 14 

6 , 113 

. 09631 

10.357 

.00110 

6,117 

,09574 

10.371 

.00105 

6 . 129 

.09537 

10.386 

.00104 

6.142 

.09460 

10.400 

.00102 

6,154 

.09381 

10.429 

.00089 

6.167 

.09332 

10.443 

.00088 

6 . 175 

• 0931 1 

10 . 4^7 

.00084 

6.179 

■ . 092(^7 

10.471 

.00081 

6 . 192 

.09133 

10.486 

.00080 

6.213 

.09084 

10.500 

,00072 

6.217 

. 09004 

10,543 

.00069 

6.225 

.08981 

10.600 

,00062 

6.229 

,08930 

10.614 

.00061 

6.242 

.08906 

10,629 

.00057 

6.254 

.08806 

10.657 

.00055 

6,263 

.08763 

10,671 

. 00054 

6.267 

.08698 

10.686 

.00051 

6.279 

.08672 

10.700 

.00048 

6,288 

.08615 

10,729 

.00045 

6.300 

.08580 

10.743 

.00045 

6,317 

.08567 

10.800 

.00039 

6.325 

.08539 

10.829 

.00036 

6 . 329 

. 08465 

10.857 

.00034 

6.342 

.08383 

10.886 

.00034 

6.354 

. 08296 

10.900 

.00032 

6.363 

,08286 

10.957 

.00030 

6.367 

. 08214 

11.000 

.00027 

6.375 

.08174 

11.014 

.00021 

6.379 

.08164 

11.043 

.00019 

6.392 

.08060 

11.114 

.00018 

6.400 

. 08006 

11.171 

.00016 

6.413 

.07999 



2 ( ►-'2 h ) 

h 

p(H>h) 

4 4 

4 3 

4 4 

4 3 

6 • 2 9 

.0 7075 

6.992 

.05517 

6.442 

. 079»32 

7.013 

.05460 

6,450 

,07512 

, 7.017 

.05408 

6,454 

. 077-7 

7.029 

.05389 

6.475 

,07759 

7.050 

• 0534 K 

6.4 79 

.07692 

7.054 

.05319 

6,488 

.0767 1 

7.067 

.05286 

6.492 

.07640 

7.075 

.05269 

6.513 

. 7 5 8 9 

7.079 

.05223 

6,517 

.(■) 7^-^-4 3 

7,09 2 

.05168 

6.529 

.07495 

7.113 

.05123 

6.542 

.07415 

7.117 

.05057 

6.554 

. 07401 

7.129 

.05022 

6.563 

.07348 

7.142 

,04954 

6 . 567 

.07335 

7.150 

.04902 

6 , 579 

. 0731 ? 

7.154 

.04882 

6,58 8 

.,07262 

7.163 

.04860 

6.592 

.07199 

7.167 

.04831 

6.600 

.07136 

7.179 

.04822 

6,61 f 

.07124 

7.188 

.04778 

6.629 

.07094 

7 . 192 

.04770 

6.642 

. 07('-37 

7.225 

.04720 

6.654 

.(^6955 

7.242 

,04647 

6.663 

.06914 

7.254 

,04605 

6,675 

. 066 2 H 

7.263 

.04579 

6.679 

.():'777 

7.267 

.04534 

6,692 

,06716 

7.275 

.04527 

6 . ?no 

, 0 6 6 3 ( ' 

7.279 

.04489 

6,713 

.06595 

7.292 

,04446 

6.717 

.06564 

7.300 

.04443 


.065 3 0 

7,313 

.04418 

6.7 50 

.06488 

7.317 

.04409 

6.754 

. 0 6486 

7.329 

.04379 

4.757 

, 06-59 

7.342 

.04334 

6,775 

.06427 

7.367 

.04288 

6.779 

,06365 

7.375 

.04265 

6.78 8 

.062 02 

7.379 

.04245 

6 . 7 ^ 5 ? 

. 062 8 ? 

7.388 

.04204 

6.825 

.06254 

7.392 

.04184 

6,829 

.06215 

7.413 

.04125 

6,84 2 

.06173 

7.417 

.04090 

6 . 85'2 

.06127 

7.425 

.04086 

6.854 

,06095 

7.429 

,04078 

6.867 

,06079 

7.442 

.04015 

6.879 

,06066 

7.450 

,03976 

6.888 

.05967 

7.454 

.03945 

6,892 

.05953 

7.463 

.03917 

6,900 

.05911 

7.467 

.03889 

6.925 

. ('.5889 

7.479 

.03886 

6.929 

.05805 

7.488 

.03867 

6,942 

. 05^61 

7.492 

.03843 

6.954 

.05701 

7.500 

.03800 

6,96 3 

.05655 

7.517 

. 03796 

6.967 

.05581 

7.525 

, 037-^6 

6.975 

-.05543 

7.529 

.03726 

6.979 

.05525 

7.554 

.03699 
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EXACT PROBABILITY LEVELS FOR THE KRUSKAL-WALLIS TEST 


375 



h P(n>h) 

4 4 4 3 


7,667 

.03678 

7,575 

,03657 

7.579 

,03620 

7,592 

,03594 

7,600 

.03560 

7.613 

.03554 

7.629 

.03529 

7,642 

.03502 

7.650 

.03470 

7.654 

.03462 

7.675 

.03441 

7.679 

•03412 

7 . 6 ftR 

.03386 

7.692 

,03381 

7.713 

.03351 

7.717 

,03310 

7.725 

.03287 

7.729 

,03247 

7.742 

.03238 

7.754 

.03197 

7.763 

.03174 

7,767 

.03169 

7.779 

.03151 

7 . 7 fl 8 

,03099 

7.792 

.03069 

7.800 

,03060 

7.817 

,03054 

7.825 

.03041 

7.829 

.03003 

7.842 

.02958 

7.863 

.02929 

7.867 

.02887 

7.879 

.02874 

7.892 

.02849 

7.900 

.02826 

7.913 

.02802 

7,917 

.02782 

7,929 

. 027.77 

7.942 

,02748 

7.950 

,02722 

7,954 

.02715 

7.967 

.02693 

7.975 

.02676 

7.988 

.02644 

7.992 

.02635 

8.013 

,02611 

8.025 

,02581 

8.029 

.02563 

8.042 

.02541 

8.050 

.02528 

8.054 

. 0*2 505 

8.079 

.02494 

8.088 

,02469 

8.092 

. 024*^7 

8.100 

.02414 

8,117 

.02411 


h 0(H>h) 

4 4 4 3 

8.125 .02398 

8.129 .02395 

8 . 14 ? .02359 

8.154 .02340 

8,153 .02322 

8.175 .')?294 

8.179 .02281 

H .192 .02250 

8.200 .02227 

8.217 .02218 

8.229 .02207 

8.242 .02204 

8.250 .02181 

8.254 .02175 

8.257 .02155 

8.275 .02151 

8.279 .02114 

8 . 288 , .02078 

8.313 .02071 

8.317 .02054 

8.325 .02052 

8.329 .02040 

8.342 .02020 

8.350 .01991 

8.354 .01975 

8.353 .01973 

8.357 .01953 

8.379 .01934 

8.388 .01919 

8,392 .01905 

8.400 .01889 

■• 1.425 .01885 

8.429 .01851 

8.442 .01819 

8.454 .01794 

8.453 .01786 

8.457 . 0175 ? 

8.475 .01759 

8.492 .01744 

8.513 .01728 

8.517 .01705 

8.529 .01594 

8.542 .01570 

8.554 .01557 

8.557 .01554 

8.575 .01634 

8.579 .01508 

8 . 5:;8 .01585 

8,592 .01574 

8.513 .01550 

8.517 .01537 

8.525 .01528 

8.529 .01521 

8.542 .01503 

8 .550 .01480 

«.654 .01455 


h P(H>h) 

4 4 4 3 

8.553 .01452 

8.557 .01445 

• 8,579 .01444 

8.592 .01431 

8,700 .01408 

8.717 .01400 

8.725 .01385 

8.729 .01370 

8.742 .01354 

8.754 .01341 

8,763 .01335 

8.757 .01309 

8.775 .01302 

8.779 .01297 

H .829 .01274 

8.842 .01248 

8.850 .01233 

8.857 .01224 

8.875 .01222 

8.879 .01216 

8.892 .01200 

8.913 .01177 

8.925 .01151 

8.929 .01152 

8.942 .01137 

8.954 .01127 

8.953 .01121 

8.957 .01105 

8.979 .01093 

8.988 .01087 

8.992 .01077 

9.017 .01051 

9.025 .01051 

9.029 .01031 

9.042 .01019 

9.054 .01015 

9.053 .01008 

9.057 .01003 

9.075 .01000 

9.079 .00988 

9 . O'?? ,00975 

9.100 .00965 

9.117 .00953 

9.129 .00945 

9.142 .00930 

9.150 .00919 

9.154 .00913 

9.175 .00903 

9.179 .00882 

9.188 .00870 

9.192 .00869 

9.213 .00850 

9.242 .00840 

9.250 .00823 

9.254 ,00820 

9.253 .00813 


h P(H>h) 

4 4 4 3 


9.267 

.00008 

9.279 

.00800 

9.288 

.00798 

9.292 

.00791 

9.300 

.00787 

9.317 

.00779 

9.325 

.00709 

9.329 

.00758 

9 . 3^2 

.00743 

9.354 

.00732 

9.363 

.00730 

9.367 

.00725 

9.379 

,00719 

9.392 

.00700 

9.400 

.00697 

9.413 

.00095 

9.429 

,00089 

9,442 

.00679 

9.450 

.00672 

9.454 

.00670 

9.467 

.00065 

9.475 

.00662 

9.479 

.00644 

9.488 

.00642 

9.492 

.00639 

9.513 

.00632 

9.517 

.00620 

9.525 

.00613 

9.529 

. 006 C 7 

9.550 

.00597 

9.554 

.00592 

9.567 

.00588 

Q .579 

.00580 

9.588 

.00566 

9.592 

.00559 

9,629 

.00554 

9.642 

.00547 

9.654 

.00544 

9.663 

.00541 

9.675 

.00536 

9.679 

.00532 

9.692 

.00521 

9,700 

.00516 

9.713 

.00510 

9.717 

.00504 

9.742 

.00498 

9.754 

.00489 

9.767 

.00486 

9.775 

.00481 

9,779 

.00475 

9,788 

.00467 

9.792 

.00466 

9.813 

,00464 

9.817 

.00463 

9.825 

.00459 

9.829 

.00454 
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h 

4 4 

9.R42 
9.R50 
9.R63 
9.R79 
9.RR8 
9.R92 
9.917 
9 . 9 ?S 
9.929 
9.9A2 
9.9S4 
9.9R3 
9. 9^)7 
9.975 
9.979 
9.992 
10.000 
10.013 

10.029 
10.050 
10.054 
10.075 

10.079 
lO.ORR 
10.092 
10.113 
10.117 

10.129 

10. 142 
10.154 
10. 1R3 

10.179 
10. 18R 

10.192 
10.217 
10.225 
10.229 
10.242 
10.254 
10.2R3 
10.267 
10.275 
10.279 
10.292 
10.300 
10.313 
10.317 
10.329 
10.342 
10.350 
10.367 
10.379 
10.3R8 
10.392 
10.413 
10.425 


P ( H > h) 

4 3 

.00446 
.00437 
. 00429 
.00424 
.00415 
.00412 
.00407 
.00405 
.00400 
.00395 
.003R5 
.0038? 
.00377 
.00374 
.00367 
.00364 
.00356 
.00356 
.00354 
,00351 
.r)0349 
.00346 
.00338 
.00332 
.00331 
.00326 
.00318 
.00314 
.00309 
.00305 
.00303 
.00298 
.00294 
.00293 
.00290 
.00287 
.00283 
.00281 
.00277 
.00276 
.00267 
.00266 
.00263 
.00259 
.00257 
.00254 
.00253 
.00252 
.00250 
.00245 
,00244 
.00241 
.00236 
.'00235 
.00233 
.00229 


h 

4 4 

10.429 
10.442 
10.450 
10.454 
10,463 
10 . 46 ? 
10.488 
10.492 
10. 500 
10.517 
10.525 
10.529 
10.542 
10.554 
10. 567 
10.579 
10. 592 
10.600 
10. 613 
10.617 
10.629 
10.64? 
10, 650 
10.654 
10. 675 
10.679 
10.692 
10,713 
10.717 
10,725 
10. 729 
10.742 
10.750 
10.754 
10.763 
10.767 
10.779 
10.788 
10.825 
10.829 
10. 842 
10.863 
10. 879 
10.892 
10.900 
1 0.929 
10.942 
10.99/> 
10.967 
10.975 
10. 9HP 
10,992 
11.013 
11.017 
11.025 

11.029 


P( >^>h) 

4 3 

.00226 
.00223 
, 00220 
.00217 
.00215 
.0^'214 
.00213 
.0021 3 
.Of)21 1 
,00209 
. 00209 
.00203 
, 00196 
.00195 
.00190 
.00187 
.00184 
.0018? 
.00180 
.00177 
.00173 
.00166 
.00157 
.00155 
.00154 
.00149 
.00148 
.00146 
.00141 
.00137 
.00134 
.00134 
.00134 
.00133 
.00129 
.00127 
.00126 
.00123 
.00119 
.00116 
,00115 
.OOlli) 
,00104 
,00103 
.00102 
.00100 
.00096 
.00093 
. 00093 
.00091 
, 00089 
.00086 
. 0r»08 3 
.00083 
, 00080 
.00079 


h 

4 4 

11,050 
11.054 
11,067 

11.079 
1 1 .088 
1 1.09? 
11.100 
11.117 
11.125 

11.129 

11.142 
11. 1*^4 
11.163 
11.167 
11.175 

11.179 

11.192 
11.213 
n .229 
li.242 
11,254 
11.275 
11.279 
11.288 
11.317 
11.325 
11,329 
11.342 

11.353 
11.367 
11.379 
1 1.388 
1 1 .392 
1 1 .400 
11.425 

11.429 

11.442 

I 1 .484 

1 1.475 
11.492 
11.513 
11.517 
11.529 
11.542 
11.550 
11.575 
11.579 
11.592 
11.629 
11.64? 
11.650 
1 1 .6 54 
1 1.663 
11.670 
11.725 
11.742 


P ( H > h ) 

4 3 

. 00077 
,00075 
.no(n4 
,00072 
.00070 
,00069 
. 00069 
.00068 
.00066 
.00064 
.00063 
.00063 
.0«)061 
.00057 
. 00056 
.00l>55 
.00053 
.00051 
,00051 
.00050 
.00048 
.00046 
.0004.5 
.00045 
.00045 
.00044 
.00043 
.00041 
,0004f) 
,00040 
,00038 
,00037 
, 00036 
. 0003 a^ 

.00035 

.00034 

.00033 

.00032 
.00031 
.00031 
.00030 
.00029 
.00028 
.00028 
.00028 
.00027 
.00024 
.00023 
.00022 
.non?] 
,00020 
.00019 
. 000 i t* 
.00017 
.00017 
.00016 


h 

4 4 

11.754 
11.762 
n .767 

11.775 
11.779 
11 . 8^2 
11.R50 
11.854 
11.867 
11.913 
11,942 
11.950 
11.988 
12.025 

12.029 
12.075 

12.079 

12.100 

12.129 

12.142 
12.175 

12.179 

12.192 
12.217 
12.363 
12.375 
12.429 
12.450 
12.454 
12.475 
12.567 

12.775 
12.829 
13.150 

4 4 

6,066 

6.088 

6.110 

6.132 

6,154 

6.176 

6.199 

6.221 

6.243 

6.265 

6.2«7 

6.331 

6.353 

6.375 

6.397 

6.419 

6.441 

6.463 

6.485 


H> h) 

4 3 

.0(^016 

.00015 

.00014 

,00014 

.00013 
.00012 
.00011 
.00011 
.00011 
.00010 
.00010 
.00009 
.00008 
,00008 
.00007 
.00007 
,00007 
.00007 
.00006 
,00005 
.00005 
.00004 
.00004 
.00004 
.00003 
.00002 
.00002 
.00002 
.00001 
.00001 
,00001 
.00001 
. 00000 
,00000 

4 4 

.10033 

.09900 

,09814 

.09601 

.09548 

.09320 

,09279 

.09205 

.09138 

.08864 

.08825 

,08687 

.08548 

.08523 

.08374 

.08312 

.08179 

•08034 

.07091 
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h P«H>h) 

4 A 'V A 

6.507 .07855 

6.529 .07702 

6.551 .0768A 

6.57A .07A36 

6.596 .07338 

6.618 .07280 

6.6A0 .07197 

6.68A .07025 

6.706 .069AI 

6.728 .06890 

6.750 .06806 

6.772 .06730 

6.79A .06A98 

6.816 .06A36 

6.838 .0635A 

6.860 .06307 

6.90A .06229 

6.926 .05999 

6.9A9 .05962 

6.971 .058A2 

6.993 .05788 

7.037 .05700 

7.059 .05581 


7.081 

.05567 

7.103 

.05A75 

7.125 

.05390 

7.1A7 

.05301 

7.169 

.052AA 

7.191 

.05080 

7.213 

.05071 

7.235 

.OA922 

7.257 

.0A875 

7.279 

.0A833 

7.301 

.0A797 

7.32A 

.0A687 

7.3A6 

.04632 

7.390 

.0AA86 

7.A12 

.04431 

7.A3A 

.04409 

7.A56 

.04295 

7.A78 

.04264 

7.500 

.04170 

7.522 

.04109 

7.5AA 

.04054 

7.566 

.04013 

7.588 

.03873 

7.610 

.03865 

7.632 

.03796 

7.65A 

.03740 

7.676 

.03699 

7.699 

.03643 

7.7A3 

.03536 

7.765 

.03474 

7.787 

.03463 

7.809 

.03 3. '2 

7.831 

.03358 


h P(H>h) 

4 A A A 


7. 853 

.03242 

7.875 . 

.03207 

7.897 

.03125 

7.919 

.03091 

7.941 

.03053 

7.963 

.03032 

7.985 

.02967 

8,007 

.02939 

8.029 

,02866 

8,051 

.02821 

8.096 

.02787 

8,118 

,02662 

8.140 

.02645 

8.162 

.02587 

8,184 

, 02544 

8,206 

.02517 

8.228 

.02476 

8,250 

.02402 

8.272 

.02392 

8,316 

.02327 

8.338 

.02274 

8,360 

.02235 

8,382 

.02176 

8,404 

.02166 

8.449 

.02134 

8.471 

, 02078 

8 .493 

.02075 

8.515 

.01997 

8.537 

.01989 

8.559 

.01916 

8,581 

,01859 

8.603 

.01828 

8,625 

.01813 

8, 64 7 

.01752 

8.669 

.01741 

8,691 

,01705 

8.713 

.01686 

8.735 

. 01656 

8.757 

.01628 

8.801 

,01538 

8.824 

,01507 

8,846 

,01488 

8,868 

.01462 

8, 890 

,01441 

8,912 

,01387 

8.934 

.01375 

8,956 

.01310 

8.978 

.01297 

9,000 

,01276 

9.022 

,01267 

9,044 

.01216 

9.066 

.01205 

9.088 

.('1172 

9,110 

,01130 

9.154 

,01111 

L 76 

..01077 


h P(H>h) 


4 4 ^ 

It 4 

9.199 

.01073 

9.221 

.01052 

9,243 

.01027 

9.265 

.01013 

9.287 

.00999 

9,309 

.00964 

9.331 

.00960 

9,353 

.00906 

9.375 

.00698 

9,397 

.00677 

9,419 

.00671 

9.441 

.00616 

9.463 

.00606 

9.507 

.00769 

9.529 

.00765 

9.551 

.00771 

9.574 

.00720 

9.596 

.00717 

9.618 

.00699 

9.640 

.00664 

9,662 

.00666 

9,684 

.00660 

9.728 

.00643 

9.750 

.00617 

9.772 

.00606 

9,794 

.00592 

9.816 

.00576 

9.860 

.00553 

9,882 

.0053^ 

9.904 

.00529 

9,926 

.00522 

9,949 

.00514 

9.971 

.00491 

9.993 

.00464 

10.015 

,00466 

10,037 

.00461 

10,059 

.00450 

10.081 

,00446 

10.103 

,00422 

10,125 

,00416 

10.147 

,00409 

10.169 

,00392 

10.213 

,00369 

10.235 

,00362 

10.257 

,00360 

10.279 

,00347 

10,301 

.00341 

10.324 

.00330 

10.346 

.00319 

10,368 

.00312 

10.390 

.00306 

10.412 

.00305 

10.434 

.00303 

10,456 

.00300 

10.478 

.00296 

10,500 

.<^0274 


h P(H>h) 


4 4 ‘ 

4 4 

10.522 

.00271 

10.566 

,00258 

10.610 

.00249 

10.632 

.00239 

10.654 

.00236 

10.676 

.00227 

10.699 

.00220 

10.721 

.00217 

10.743 

.00215 

10.765 

.00202 

10.767 

.00202 

10.809 

.00196 

10.631 

.00192 

10.653 

.00169 

10.675 

.00165 

10.919 

.00172 

10.941 

.00161 

10.963 

.00157 

10.965 

.00154 

11.007 

.00153 

11.029 

.00149 

11.051 

.00145 

11.074 

.00140 

11.096 

.00137 

11.140 

.00134 

11.164 

.00126 

11.206 

.00124 

11.226 

.00119 

11.272 

.00117 

11.294 

.00110 

11.316 

.00110 

11.336 

.00100 

11.360 

.00098 

11.362 

.00096 

11.404 

.00094 

11.426 

.00084 

11.449 

.00063 

11.471 

.00061 

11.493 

.00079 

11.515 

.00077 

11.537 

.00073 

11.559 

.00067 

11.561 

.00066 

11.625 

.00062 

11.647 

.00061 

11.669 

.00059 

11.691 

.00055 

11.713 

.00053 

11.735 

.00050 

11.757 

.000^5 

11.601 

.00044 

11.646 

.00041 

11.666 

.00037 

11.690 

.00035 

11.412 

.00034 

11.9’4 

.00032 


83 



h 

P ( H > h ) 

h 

P ( H > h ) 

4 4 

4 4 

2 2 

2 1 1 

11.978 

.00029 

6 . 500 

. 05238 

12.000 

.00028 

6.750 

.02381 

12.022 

.00027 



12.044 

.00026 

2 2 

2 2 1 

12.066 

.00025 



12 . 08 R 

.00024 

6.533 

. 1 0476 

12.110 

.00023 

6.600 

.08889 

12.132 

.00021 

6.667 

.08254 

12.176 

.00021 

6.733 

.07619 

12.199 

.00020 

6.800 

.06984 

12.221 

.00017 

6.933 

.05714 

12.243 

.00017 

7.000 

.05397 

12.265 

.00016 

7 . 133 

.04127 

12.287 

.00015 

7.200 

.03492 

12.331 

.00013 

7.333 

.02222 

12.375 

.00013 

7.533 

.00952 

12.397 

.00012 

7.733 

.00529 

12.419 

.00011 



12.441 

.00011 

2 2 

2 2 2 

12.463 

.00010 



12.507 

.00009 

6.873 

. 10159 

12.574 

.00008 

6.982 

.09101 

12.640 

.00007 

7.091 

.07937 

12.706 

.00006 

7.309 

.06349 

12.728 

.00006 

7.418 

.04868 

12.750 

.00005 

7.527 

.03810 

12.772 

.00005 

7.636 

. 03386 

12.794 

.00004 

7.745 

.03175 

12.860 

. fl 0003 

7.855 

,02540 

12.882 

.00003 

7.964 

.02222 

12.904 

.00003 

8.073 

.01270 

12.926 

.00002 

8.291 

,00952 

13.059 

.00002 

8.400 

.00529 

13.081 

.00001 

8.727 

.00106 

13.125 

.00001 



13.169 

.00001 

7 1 

1 1 1 

13.257 

, nnnoi 



13.434 

.00000 

5.571 

. 14286 

13.456 

,00000 



13.500 

.00000 

3 2 

1 11 

13.787 

.00000 



14.118 

.00000 

6.139 

. 10000 



6,333 

.05714 

2 1 

1 1 1 

6.583 

.03571 

4.857 

.33333 

3 2 

2 1 1 

2 2 

1 1 1 

6.511 

. 10000 



6.533 

.08466 

5.464 

.20952 

6.600 

.08254 

5.786 

. f )9524 

6.711 

. 06984 



6.800 

• 0^921 

2 2 

2 1 1 

6 . 844 

. 04841 



6.867 

.04206 

6.083 

.12381 

7.044 

.03889 

6.250 

.08810 

7.067 

.02937 


h 

P ( H > h ) 

h 

P ( H > h ) 

3 2 

2 1 1 

3 2 

2 2 2 

7.200 

.02460 

7.030 

.09449 

7.2 44 

.02063 

7.045 

.09414 

7,400 

,01429 

7.076 

.09322 

7.600 

.00794 

7.091 

.08906 



7.121 

,08768 

3 2 

2 2 1 

7.136 

.08560 



7.167 

.08537 

6.691 

.10111 

7.182 

.08341 

6.709 

.09873 

7.212 

.08144 

6 . 7^5 

.09238 

7.227 

.07948 

6,818 

.09143 

7.258 

.07856 

6.855 

.09000 

7.303 

.07671 

6.873 

.08667 

7.318 

,07290 

6,909 

.08286 

7.348 

.07082 

6.927 

,07905 

7.364 

,06967 

6.964 

.07794 

7.394 

.06753 

6,98 2 

,07730 

7.409 

,06684 

7.018 

.07349 

7.439 

.06661 

7.073 

,06698 

7.455 

.06361 

7.127 

,06365 

7.485 

'.06153 

7.145 

.06079 

7.500 

,05980 

7.182 

.05698 

7.530 

.05887 

7.200 

.05603 

7 . 5 A 5 

.05795 

7.291 

.05381 

7.576 

.05726 

7.309 

.04889 

7.591 

.05460 

7.345 

.04651 

7.621 

.05322 

7.364 

.04365 

7.636 

.05102 

7.400 

.04143 

7.667 

.05079 

7.455 

.04111 

7.682 

.04745 

7.473 

.03714 

7.712 

.04652 

7.509 

.03556 

7.727 

.04560 

7.56^ 

.03413 

7.773 

.04421 

7 , 53 ? 

,03063 

7.803 

.04283 

7.636 

.03032 

7,818 

.04121 

7 . 7<7 

,02746 

7.848 

.04063 

7.745 

.02317 

7.864 

.03867 

7 , ^0.'^ 

.02270 

7.894 

,03706 

7.8 36 

.01937 

7.909 

.03636 

7.855 

. 0,1841 

7.939 

.03532 

7.891 

.01794 

7.985 

.03267 

8,000 

.01270 

8.000 

.03117 

8.018 

.OK 79 

8.030 

.03094 

8.127 

.00937 

8,045 

.02978 

8.164 

.00889 

0.076 

.02782 

8.182 

.00698 

8.091 

.02713 

8.291 

.00508 

8.121 

.02672 

B . 3 ^ 7 

.00317 

8 . 136 

. 0264 Q 

8.455 

.00254 

8.167 

.02557 

8.618 

. .00159 

8.182 

.02384 



8.212 

.02297 

3 2 

2 2 2 

8.258 

.02124 



0.273 

.02078 

6.939 

. 10257 

8.303 

.01962 

6.955 

.09922 

8.318 

.01870 

6.98 5 

.09680 

8 . 3 A 8 

.01847 

7.000 

.09553 

8.394 

.01801 
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h P(H>h) 

3 2 2 2 2 


8.409 

.01720 

8.439 

.01651 

8.455 

.01582 

8.530 

.01455 

8.545 

.01339 

8.576 

.01258 

8.591 

.01224 

8.621 

.01154 

8.636 

.01108 

8.667 

.01097 

8.682 

.00958 

8.712 

.00889 

8.758 

,00854 

8.818 

.00716 

8.894 

.00629 

8.909 

.00525 

8.955 

.00508 

8.985 

.00462 

9.000 

.00392 

9.030 

.00323 

9.091 

.00231 

9.258 

.00214 

9.273 

.00167 

9.364 

.00098 

9.636 

.00029 

3 3 

1 1 1 

6.222 

.11905 

6.311 

.09286 

6.578 

.08095 

6.667 

.06667 

6.756 

.05952 

7.111 

.04048 

7.467 

.01190 

3 3 

2 1 1 


f,.S45 .10119 

6.f^00 .09929 

^ 1 P .09Rft5 
6.673 .09310 

6.691 .09103 

6.7^3 .0R75A 

6.76^ .OB532 

6.P91 .08365 

6.909 .07873 

6.964 .07206 

7.036 .06952 

7.055 .065-24 

7.109 .05444 

7.127 .05317 

7.182 .05159 

7.200 .05000 

7.327 .04413 

7.345 .04159 


h P(H>h) 


^ ^ ? 

1 1 

7-400 

.03841 


.03349 

7-491 

.03317 

7-664 

.02548 

7-61^ 

.02452 

7- 691 

.02357 

7.764 

.07071 

7.7R2 

.01833 

7-P.66 

.01262 

7.9P.7 

. 012 14 

R ,0 66 

.01024 

6.076 

.00738 

R - 2 1 B 

.00714 

R. 346 

.00333 

R-609 

.00238 

3 3 

2 2 1 

6.75fl 

.10316 

6. 78R 

. 09892 

6-R03 

.09794 

6.R1R 

.09577 


.09511 

6. R64 

.09447 

6.R79 

.09352 

6.924 

.09100 

6.939 

.08889 

6.970 

.08817 

6.9P6 

.08742 

7.000 

.08407 

7.030 

.08346 

7,046 

.08205 

7.061 

.08185 

7,091 

.08141 

7.106 

.08069 

7. 121 

. 07 7 89 

7.16? 

.07362 


7.167 .07319 

7.212 .07137 

7.227 .07074 

7.242 .06909 

7.273 .06646 

7.288 .06600 
7.303 .06436 

7.333 .06421 

7.348 .1063 38 

7.364 .06038 

7.394 .05921 

7.409 .05880 

7.424 .05863 

7.470 .05.823 

7.486 . 05707 

7.515 .05387 

7.530 .05317 

7.545 .05124 

7.576 .05107 


h 8(H>h) 

3.3 2 2 1 

7.591 .04919 

7.606 .04908 

7.636 .04658 

7.652 .04571 

7.667 .04364 

7.697 .04315 

7.712 .04302 

7.727 .04019 

7.758 .03993 

7.773 .03924 

7.788 .03811 

7.818 .03785 

7.833 .03768 

7.848 .03646 

7.879 .03349 

7.894 .03309 

7.909 .03159 

7.939 .03139 

7.955 .03087 

7.970 .02997 

8.015 .02789 

8.030 .02723 

8.061 .02685 

8.076 .02605 

8.091 .02501 

8.121 .02437 

8,182 .02391 

8.197 .02333 

8.212 .02140 

8.242 .02004 

8.258 .01973 

6.303 .01817 

8.318 .01794 

8.333 .01687 

8.379 .01452 

8.394 .01414 

8.424 .01397 

8.439 .01362 


8.455 

.01304 

8.A85 

.01201 

8.500 

.01114 

8.561 

.01102 

8.576 

.00984 

8.621 

.00926 

8.697 

.00840 

8.727 

.00710 

8.758 

.00680 

8.738 

,00671 

8.803 

,00645 

8.818 

.00576 

8.864 

.00571 

8.92^ 

.00476 

8.939 

.00433 

9.030 

.00260 

9.045 

.00225 

9.061 

.00216 


h P(H>h) 

3 3 2 2 1 

9.167 .00199 

9.182 .00130 

9.273 .00113 

9.303 .00095 

9.409 .00061 

9.545 .00043 


3 3 2 

2 2 

7.013 . 

. 10045 

7.026 

.09897 

7.051 . 

. 09706 

7.o64 

.09685 

7.090 

,09494 

7.103 

.09363 

7.115 

.09321 

7.128 

.09214 

7.154 

.09069 

7.167 

.09043 

7. 179 

.08936 

7.205 

.08708 

7.218 

.08690 

7.231 

.08559 

7.256 

.08468 

7.269 

.08442 

7.282 

.08405 

7.29 5 

.08244 

7.321 

.08084 

7.333 

.07973 

7,359 

.07856 

7.372 

.07830 

7.385 

.07639 

7.397 

,07 605 

7.410 

.07452 

7.436 

.07439 

7.462 

.07255 

7.474 

.07243 

7.487 

.07149 

7.500 

.06952 

7.513 

.06873 

7.526 

.06823 

7.564 

.06709 

7.577 

.06642 

7.590 

. 06569 

7.603 

.06437 

7.618 

.06297 

7.628 

.06289 

7.641 

.06190 

7 . 667 

,06038 

7.679 

.06028 

7.692 

.05898 

7.705 

.05802 

7.718 

,05667 

7.731 

.05618 

7.744 

.05602 

7.782 

.05514 
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h 

p ( H> h) 

h 

PI M 7h) 

^ 3 

2 2 2 

3 3 

2 2 2 

7.793 

.03423 

8.71 8 

.01803 

7.ftOR 

.03280 

8,731 

.01772 

7.a;?i. 

.03218 

8.744 

.01725 

7.833 

.0^203 

8.733 

.01713 

7.84(S 

.03117 

8. 7 39 

. 01 377 

7.87;e 

.03038 

8,793 

,01333 

7.897 

. 03048 

8.821 

.01331 

7.910 

.04024 

8.833 

.01 392 

7.923 

, -0/,788 

8, 843 

,013fn 

7.933 

.04771 

8.8 39 

.01497 

7.949 

,04710 

8.872 

.01448 

7.9V4 

.04334 

8.9 10 

.01379 

7.987 

.04319 

8.9? 

.0IM2 

8.ni3 

.04440 

8.949 

.f)1250 

8.023 

.04291 

8.932 

. tU233 

8.03 8 

.04279 

8.974 

.01198 

8.031 

• 04240 

9. 000 

. 01134 

8.077 

,04133 

9 . rin 

.011^1 

8.090 

.04143 

9. 023 

.01133 

8.103 

.04084 

9.031 

.01033 

8. 128 

.03974 

9. 034 

.01037 

8.141 

•03931 

9.077 

.01034 

8. 154 

,03828 

9. 103 

.01005 

8.179 

.03733 

9.113 

.00993 

H. 192 

.03753 

9.128 

. 00990 

8.205 

.03717 

9.141 

,00938 

8.218 

.03351 

9. 137 

. 00887 

8.244 

•03413 

9.179 

.00831 

8.253 

.03377 

9. 203 

.00817 

8.282 

.03294 

9.218 

.00802 

8.295 

.03284 

9.231 

.00771 

8.308 

.03193 

9.244 

.00739 

8.321 

.03130 

9.233 

. 00705 

B.333 

.03050 

9.282 

.cni7o? 

8.339 

.03002 

9,308 

, 00388 

8.385 

.02910 

9.321 

.00382 

8.397 

. 02881 

9.333 

. 00849 

8,410 

.02773 

9.343 

.00337 

8.423 

,07701 

9. 359 

. 00309 

8.433 

^ ✓ 3 8 4 

9.372 

.00300 

8.449 

.02381 

9,423 

. 00577 

8.487 

.02322 

9,433 

.00547 

8,300 

.02318 

9. 449 

.00522 

8.513 

.02579 

9.474 

.00496 

8.523 

.02514 

9,487 

. 00488 

8.538 

.o?408 

9.523 

.00442 

8.331 

.02400 

9. 338 

. 00433 

8.534 

.02343 

9.551 

,0041^ 

8.590 

.02233 

9. 534 

.00352 

8.303 

.02243 

9.577 

. 00.343 

8,615 

.02182 

9. 590 

,00339 

8.328 

.02139 

9,328 

.00335 

8,341 

.02043 

9.341 

. 00317 

8,354 

.02033 

9.354 

.00297 

8,367 

.01991 

9.379 

.00284 

8.705 

.01931 

9.392 

.00258 


h 

P( H>h) 

h 

P|H>h) 

3 3 

2 2 2 

3 3 

3 1 1 

9.744 

. 00230 

9,455 

.0003^ 

Q. 7^- 

.00213 



9 , 7^.4 

.00198 

3 3 

3 2 1 

9 .793 

.Oul89 



9. 83 3 

, Of'kl 74 

3,897 

, 1022-^ 

t, .:} 

,0015- 

3.910 

.09913 

9.883 

.00143 

3.949 

,09394 

9.V33 

.0(' 138 

3.9 32 

.09593 

9 . 4 g 

,00125 

7.000 

,09495 

10.000 

.00108 

7.013 

.09395 

10.023 

. 008)9 0 

7.051 

.08937 

10.03W 

.00i>89 

7.034 

.08800 

10.034 

, 00079 

7,103 

,08725 

10.137 

.00043 

7.115 

.08573 

10.233 

. 0f)042 

7,154 

,08384 

10.239 

.00025 

7.137 

.08232 

10.343 

.0(1013 

7,205 

.08133 

10.577 

.00*00 ! 

7.218 

.0794P 



7,253 

,07721 

3 3 

3 1 1 

7.239 

.07341 



7.308 

.07548 

3.727 

. 10153 

7.321 

.07451 

3.788 

.09779 

7.359 

.07103 

3.848 

.08733 

7.^72 

.03979 

3.909 

.08323 

7.410 

.06930 

3.970 

.08247 

7.423 

.06835 

7.030 

.08133 

7,432 

,06584 

7.091 

•07753 

7.474 

.06475 

7.132 

.07397 

7.513 

.06394 

7.212 

.06388 

7,523 

.06199 

7.273 

.03545 

7.534 

.06018 

7.333 

,03091 

7.577 

. .05972 

7.394 

.05893 

7.315 

.05938 

7.435 

.05503 

7.328 

.05868 

7.51^ 

, 03377 

7.337 

.05531 

7.573- 

.04545 

7.679 

.05341 

7 , 

.04481 

7.718 

.0530: 

7.397 

.04247 

7.731 

.05163 

7.75«' 

.03812 

7.769 

,04885 

7.81^ 

.03227 

7.782 

.04837 

7,879 

.(’3104 

7.821 

.04737 

7.939 

,03000 

7.833 

.04393 

. 000 

.02344 

7.872 

.04532 

8 .031 

.02325 

7.885 

.04427 

8.121 

.02273 

7,923 

.04405 

8.242 

.01909 

7.936 

,04298 

8, ^03 

. 0 1 4 1 4 

7,974 

.03985 

8.334 

.01390 

7,987 

.03922 

8,424 

, 0(^909 

8.026 

,03878 

8.300 

.00825 

8.038 

.03832 

8.337 

.00591 

8.077- 

,03748 

8.727 

.00513 

8.090 

,03340 

8.848 

.00435 

8 , 12 a 

.03597 

8.909 

.00393 

8.141 

.03435 

8.970 

,00377 

8,179 

.03324 

9.212 

.00221 

8,192 

•03281 
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EXACT PROBABILITY LEVELS FOR THE KRUSKAL-WALLIS TEST 


381 


h P(H>h) 


R.231 

.03209 


.03181 

H.282 

.02929 

S.295 

.02828 

a. 333 

.02798 

a. 34ft 

.02752 

8.385 

.02618 

8.397 

,02587 

R.43ft 

.02566 

8.449 

.02471 

8.487 

.02357 

8.500 

.02284 

8.538 

.02265 

8.551 

.02169 

8.590 

.01950 

8.ft03 

.01927 

8.ft4l 

.01908 

8. 654 

.01870 

8.692 

.01764 

8.705 

.01722 

8.744 

.01676 

8.75ft 

.01592 

8.795 

.01495 

8.808 

.01474 

8.846 

.01463 

8.859 

.01448 

8.897 

.01323 

8.910 

.01225 

8.949 

.vH214 

8.962 

.01155 

9.000 

.’^1049 

9.013 

.01013 

9.051 

.00976 

9.064 

.00956 

9.103 

.00846 

9. 115 

.00831 

9.154 

.00820 

9. 167 

.00766 

9.205 

.00732 

9.218 

.00701 

9.256 

.00684 

9,2<S9 

.00656 

9.308 

.00567 

9.321 

.00561 

9.359 

.00548 

9.372 

•00514 

9.410 

.00466 

9.462 

.00^61 

9.474 

.00423 

9.513 

.00353 

9.526 

.00327 

9.564 

.00323 

9.577 

.00319 

9.628 

.00240 

9.667 

.00237 

9,679 

.00231 


h ^^(w>h) 


3 3 3 2 1 


9.71B 

.00221 


.00198 

-^.7ft? 

.0019? 


.00130 

9.RT/ 

.00123 

9. 

. 00120 

9.923 

.00114 

9.974 

. 00097 

9.9R7 

.00081 

10.090 

.00052 

10.179 

.00039 

10.295 

• 00026 

10.3ft5 

.00013 

10. 500 

.00011 

3 3 

3 2 2 

7.099 

. 10016 

7.121 

.09979 

7. 132 

.09^23 

7.143 

.09749 

7. 165 

.09627 

7.176 

.09576 

7. IR7 

. 09488 

7.209 

.09447 

7. 220 

.09400 

7.231 

.09252 

7.253 

.0903 7 

7.264 

.08983 

7.275 

. 08322 

7.297 

.08798 

7, 30fl 

.08739 

7.319 

.08587 

7.341 

.08473 

7.352 

.08446 

7, 361 

;08334 

7.3R5 

.08275 

7, 396 

.08229 

7.407 

.08053 

7. 4 29 

. 07943 

7.440 

-07872 

7.451 

• 07794 

7.473 

.07767 

7.484 

.07725 

7.495 

.07593 

7.516 

. 07449 

7.52 7 

.07406 

7.53.° 

.07265 

7.560 

.07241 

7.571 

.07200 

7.5R2 

.07108 

7 . 604 

.06979 

7.615 

.06945 

7. 626 

. On 8 74 

7.648 

.06838 

7.659 

.06808 


h 

P{H>h) 

3 3 

3 2 2 

7.670 

.06658 

7.692 

.06579 

7.703 

.06511 

7.714 

.06446 

7.736 

.06427 

7.747 

.06398 

7.758 

.06309 

7.780 

.06186 

7.79 1 

.06141 

7,802 

.06012 

7.824 

.05974 

7.835 

.05923 

7.8 46 

.05834 

7.868 

,05749 

7.879 

.05730 

7.890 

.05630 

7,912 

.05594 

7.923 

.05558 

7.934 

.05419 

7.956 

.05344 

7.967 

.05288 

7.978 

.05218 

8.000 

.05202 

8.011 

.05178 

8.022 

.05088 

R.044 

.04915 

8.055 

.04899 

8.066 

.04793 

8.088 

.04783 

8.099 

.04737 

8.110 

.04687 

8.132 

.04589 

8.143 

.04566 

8.154 

.04516 

8.17^ 

.04488 

8.187 

.04454 

8.198 

.04333 

8.220 

.04277 

8.231 

.04247 

8.242 

.04184 

8.264 

.04163 

8.275 

.04144 

8.286 

.04078 

8,308 

.03957 

8.319 

.03925 

8.330 

.03856 

8,352 

.03840 

8.363 

.03791 

8.374 

.03733 

8.396 

.03663 

8.407 

.03648 

8.418 

.03584 

8.440 

.03560 

6.451 

.03546 

S.462 

.03446 

8,484 

.03390 


h P(H>h) 

3 3 3 2 2 

ft. ^95 .03357 

ft.‘505 .03308 

ft. 527 .032ft5 

ft. 538 .03285 

ft.ft89 .03229 
ft. 571 .03128 

ft. 582 .03108 

ft. 593 .03060 

ft. 615 .03043 

ft. 626 .03007 

ft. 637 .02943 

ft. 659 .02H80 

ft. 670 .02R56 

ft. 681 .02795 

8.703 .02773 

ft. 714 .02760 

8.725 .02671 

8.747 .02616 

8.758 .02599 

ft. 769 .02566 

ft. 791 .02548 

ft. 802 .02517 

ft.rtl3 .02472 
ft.H35 .02397 
ft.B46 .02384 
ft.ft57 .02286 
ft. 879 .02274 

ft. 890 .02243 

8.901 .02206 

ft. 923 .02134 

8.934 .02125 

■8.965 .02099 

ft. 967 .02086 

ft. 978 .02071 

8.989 .02009 

9.011 .01981 

9.022 .01931 

9.033 .01901 

9.055 .01895 

9.066 .01882 

9.077 .01803 

9.099 .01722 

9.110 .01714 

9.121 .01668 

9.143 .01666 

9.154 .01650 

9.165 .01606 

9.187 .01551 

9.198 .01541 

9.209 .01509 

9.231 .01494 

9.242 .01468 

9.253 .01430 

9.275 .01394 

9.286 .01379 

9.297 .01329 
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h 

P ( H > h ) 

h 

p ( H > 

h 

P ( H > h ) 

h 

P ( H > h ) 

3 3 3 

2 2 

? 3 ^ 

■) 

i. 

3 3 3 

3 i 

3 3 

3 3 1 

9.319 

,01323 

10. 132 

. 003^5 

7 . 03 ^ 

.10030 

9.495 

.00921 

9.330 

.01307 

10.154 

. 00^6 

7.077 

.09 8 36 

9.538 

.00865 

9 . 3^1 

.01283 

10.155 

. no ?! 1 

7,121 

.09482 

9.582 

.00803 

9 . 3^3 

.01191 

10.175 

.00290 

7.168 

.09279 

9.626 

.00782 

9 , 374 

.01170 

10 . 1^8 

. 00288 

7. 200 

.('8807 

9,670 

.00687 

9 . 3 RS 

.01129 

10.209 

. H ()2 8 6 

7.253 

.(^8597 

9.714 

.00674 

9.407 

,01123 

10.220 

.00271 

7 . 20 7 

. OH 332 

9.758 

.00609 

9 . 41 H 

.01 110 

10.242 

♦00230 

7 . 34 i 

.08207 

9.802 

.30590 

9.429 

.01082 

10.253 

. 00249 

7.36 5 

. 0788 0 

9.846 

.00493 

9.451 

.01053 

10.254 

.00775 

7. 420 

.07692 

9.890 

.00481 

9 . 4^2 

,01045 

10.235 

.00231 

7,47 3 

.07342 

9.934 

.00432 

9.473 

.01015 

10,297 

.00225 

7.516 

.07269 

9.978 

,00423 

9.495 

.01008 

10.308 

•00219 

7.560 

.06848 

10.022 

,00374 

9.505 

.00999 

10.330 

.00196 

7.6 6 /. 

,06660 

10.066 

.00342 

9.516 

.00940 

10.341 

.00194 

7 . 64 P 

. 06388 

10,110 

. 0027 ? 

9.538 

.00905 

10.374 

.00187 

7.692 

.06257 

10.154 

.00266 

9.549 

.00893 

10.335 

. 00185 

7,736 

. 06(^34 

10. 198 

.00254 

9.560 

.00876 

10.395 

.00171 

7.7 80 

.05919 

10.242 

.00235 

9.582 

.00868 

10.413 

, 00164 

7.824 

,05555 

10.286 

.00188 

9.'^93 

.00861 

10.429 

.00162 

7.868 

.05471 

10.330 

.00181 

9,604 

.00835 

10.452 

. 00154 

7.912 

.05217 

10.374 

.00171 

9,626 

.00790 

10.473 

.00151 

7.956 

.05051 

10.418 

.00165 

9.637 

,00785 

10,484 

. 00144 

8,000 

.04792 

10.462 

,00133 

9.648 

.00759 

10.505 

.00128 

8.044 

.04722 

10.505 

,00131 

9.670 

.00755 

10.515 

.00127 

8.088 

. 04395 

10.549 

.00100 

9.681 

. 0074 /:. 

10.527 

.00126 

8.132 

.(^4226 

10.593 

.00096 

9.692 

.00732 

10.549 

.00125 

8.176 

. 04(^97 

10.681 

.00071 

9.714 

.00699 

10.560 

.00120 

8.220 


10.725 

.00041 

9,725 

,00684 

10. 571 

, 0 OiU 

8 , 2*^4 

. 0377 '^'^ 

10.769 

.00038 

9.736 

.00666 

10.593 

.00108 

8.308 

.03684 

10.857 

, 000 ?^ 

9. 758 

.00662 

10.504 

.00106 

8.352 

. 03^33 

10.901 

,00021 

9.769 

.00656 

10.537 

.00097 

8 . 80 /> 

.03284 

10.945 

.00018 

9.780 

,00610 

10. 543 

,00096 

8 . 4 AC 

.03153 

11.121 

. 0001 ? 

9.802 

.00580 

10.559 

.00088 

8 , 4 R 4 

.(^ 3 r ,47 

11.297 

. 0-^006 

9.813 

.00576 

10. 592 

. 00068 

8.527 

.02792 

11.473 

.00002 

9.824 

.00562 

10.725 

.00064 

8.571 

.02755 



9.846 

.00560 

10.735 

, 00062 

8 . 6 1 5 

.02627 

3 3 

3 3 2 

9.857 

.00553 

10.747 

.00060 

8.650 

.02539 



9.868 

.00529 

10. 759 

,00050 

8,703 

,02396 

7,181 

. 10196 

9.890 

.00495 

10.791 

.00045 

8.747 

.02336 

7.210 

.09965 

9.901 

,00485 

10.824 

. 00044 

8.791 

.02140 

7.219 

.09880 

9.912 

.00471 

10.868 

.00036 

8.835 

.02105 

7.240 

.09849 

9.934 

,00470 

10.912 

.00033 

8,879 

.01939 

7.257 

.09735 

9.945 

.00456 

10.923 

.00031 

8.023 

.01905 

7.286 

.09442 

9.956 

.00439 

10.945 

.00025 

8.967 

.01829 

7.295 

.09348 

9.978 

.00421 

10.989 

.00025 

9.011 

,01753 

7.324 

,09275 

9.989 

.00417 

11.000 

.00022 

9,05 5 

.01664 

7,333 

,09150 

10.000 

.00411 

11.044 

.00021 

9.099 

.01638 

7.362 

.09020 

10.022 

.00407 

11.099 

.00017 

9 , 143 

,01490 

7,371 

.08914 

10.033 

.00406 

11.187 

.00009 

9.187 

.01411 

7.400 

.08851 

10.044 

.00392 

11.254 

,00007 

9.231 

.01342 

7.410 

.08720 

10.066 

.00378 

11.275 

.00003 

9.275 

.01328 

7 . 43 B 

.08554 

10.077 

.00368 

11.341 

.00002 

9.319 

,01216 

7. 448 

,08484 

10.088 

.00356 

11.538 

,00002 

9.363 

.01166 

7.476 

.08426 

10 . no 

.00355 



9 . 4/)7 

.01030 

7.486 

.08372 

10.121 

.00350 



9.451 

.00997 

7.514 

.08176 
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exact probability levels for the kruskal-wallis test 


383 


h 

P( H> h> 

h 

P(H> h) 

h 

P ( H > h ) 

h 

P(H> h) 

3 3 3 

3 2 

A ? ? 

3 2 

3 3 3 

3 2 

3 3 3 

3 2 

7 • 52A 

.08049 

a. 590 

.03587 

9.6 57 

.01297 

10.724 

.00240 

7.552 

.08004 

a. 619 

,03560 

9.686 

.01282 

10.752 

.00237 

7.562 

.07930 

a. 629 

.03528 

9.695 

.01 248 

10.762 

.00229 

7.590 

.07745 

8.657 

,03400 

9.724 

.01186 

10.790 

. 002 1 6 

7.600 

.07653 

a. 667 

.03339 

9.733 

.01159 

10.800 

,00212 

7.629 

.07588 

a. 695 

,03312 

9.762 

.01144 

10 . 8, ’9 

.00206 

7.638 

,074‘’>1 

a. 705 

,032.63 

9.771 

.01128 

10.838 

.00198 

7.667 

.07293 

M.73 3 

.03195 

9.800 

.01064 

10.867 

.00187 

7.676 

.07229 

a. 743 

.03159 

9.810 

.01036 

10.876 

.00180 

7.705 

,07190 

a. 771 

.03137 

9.838 

.01028 

10.905 

,00178 

7.714 

.071.15 

8.781 

.03093 

9.848 

.01010 

10.914 

.00174 

7.743 

.06907 

a . a 1 0 

.02985 

9.876 

.00966 

10.943 

.00158 

7.752 

.06823 

a.ai9 

.02959 

9.886 

.00951 

10.952 

.00155 

7.781 

.06771 

8,848 

.02939 

9.914 

.00937 

10.981 

.00153 

7.790 

.06677 

a . 857 

.02901 

4.9 24 

.00912 

10.990 

.00147 

7.819 

.06S 12 

8.886 

.02811 

9.952 

.00859 

11.019 

.00135 

7.829 

,06463 

a .,39 5 

.02766 

9.962 

.00850 

11.029 

.00130 

7.857 

,06^00 

8.924 

.02738 

9.990 

.00843 

11.057 

.00127 

7.867 

.06323 

8.933 

.02689 

10.000 

.00817 

11.067 

.00120 

7.895 

.06170 

8,962 

.02621 

10.029 

.00780 

11.095 

.00106 

7.905 

.06082 

a .971 

.02585 

10.038 

.00754 

11.133 

.00104 

7.933 

.06060 

9.000 

.02556 

10.067 

.00744 

11. 1A3 

.00102 

7.943 

.05990 

9.010 
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Table IV Upper iuil probalnVUes for the null dldribution 
of T'rieJnian 's S sratislie: 

k = },n 2(1)1.^. k =4.11^- 2(1 ):<; k =5,/i = 3,4,5 

1 J.iva, k u.ul n. tiH- I..blr.l I.-. tl.c iH.int v .s/>J,V >x). Umler lhc« conditions, 

if V is siicli ilial /’ {.S’ i» Jf} = o, tlicn '(a, k. ii) - v. l-oi given k and n, Itie entries are 
ivti liinted at Xf. vhcre ,Vj^ is the smallest value ol'.v Midi that ( .S > x | is zero to 
iliree il.'diiial pl.iees. 
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7.;/>;V IV ff > nifimu'J ) 
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Tilhic IV iomtinucd) 
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.30 

.971 

7.05 

.()68 

i ' .6 

.003 

5.914 

.HK 

.45 

.959 

7.20 

.('•60 

1 LS 

.003 

6.257 


.60 

.912 

7.35 

.058 

:2.o 

.002 

6.429 

.09^ 

.75 

.890 

7.50 

.051 

i 2.1 

.002 

6.600 


.90 

.849 

7.65 

.049 

12.6 

.001 

6.943 

. 07.3 

1.05 

.837 

7.80 

.046 

U.H 

.001 

7.1 14 

, 0(».3 

1.20 

.765 

7 . 9 .S 

.042 

* 1 

.001 

7.286 

05 {> 

1.35 

.757 

8.10 

.038 

13.2 

.001 

7.629 

.0.S2 

1.50 

.710 

8.25 

.037 

1 3.4 

.001 

7.800 

3 K 1 

1.65 

.681 

8.55 

.031 

! 3.6 

.000 

7.971 

.038 

l.SO 

.654 

8.70 

.028 



8.314 

.035 

i .95 

.629 

8.85 

.025 



8.486 

.033 

2.25 

.558 

9.00 

.023 

A* = 4 , n * 

= 7 

8.657 

. 03 (» 

2.40 

.517 

9.15 

,022 




9.000 

,023 

2.55 

.507 

9.45 

.019 

‘ Po 

{S>x} 

9.171 

.02n 

2.70 

.471 

9.60 

.016 



9.343 

. o;v 

2.85 

450 

9.75 

.015 

.086 

1.000 

9.686 

.015 

3.00 

.404 

9.90 

.014 

.257 

.984 

9.857 

.013 

3.15 

.389 

10.05 

.014 

.429 

.963 

10.029 

.012 

3.30 

362 

10.20 

.Oil 

.771 

.906 

10.371 

.Oir. 

3 IS 

. 35 (» 

10.35 

.01 1 

.943 

.845 

10.543 

.'30S» 

3.60 

.326 

10.50 

.009 

M 14 

.800 

10.714 

. 0(»s 

3.75 

.323 

10.65 

.009 

1 457 

.757 

11.057 

jjn? 

.^90 

.287 

in. SO 

.003 

i .29 

.685 

11.229 

,(»05 

4.05 

.278 

10.95 

.008 


.652 

11.400 

.(uj4 

4.20 

.242 

11.10 

,006 

. M 43 

.590 

11.743 

.004 

4.35 

.226 

11.25 

.006 

:.314 

.557 

11.914 

.{‘03 

^ ti 5 

.219 

11.40 

.005 

: 486 

.524 

12.086 


4,80 

.193 

11.55 

.005 

2.829 

.456 

12.429 

.u'o: 

J .^ i 5 

.191 

II . 85 

.004 

J.OOO 

.418 

12.600 

.002 

5.10 

.168 

12.00 

.004 

j .171 

.382 

12.771 

. 00 : 

5.25 

.158 

12.15 

.004 

3.514 

.366 

13.114 

.00 i 

5.40 

.148 

12.J0 

.003 

1.686 

.310 

13.286 

.00 { 

.v55 

.141 

12 45 

,0'»3 

1.857 

.297 

13.457 

.001 

5.70 

.121 

12.60 

.1‘02 

4.200 

.262 

13.800 

.001 

5.85 

.117 

12.75 

.002 

4.371 

.239 

13.971 

.1-0 » 

6.00 

.110 

12.90 

.002 

4.543 

.220 

14.143 

.OU! 

0.15 

.106 

13.05 

,002 

J .886 

.195 

14.486 

.001 . 

6.30 

.100 

13.20 

.002 

.^.057 

.180 



0.45 

.094 

13,35 

.001 







13.50 

.001 


% 
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Table IV 


(contmued) 


k = 

4 ,rt = 8 

k = 

5. n = 3 

V 

Po { S > x } 

X 

P ,( S > x } 

13.65 

.001 

8.000 

.063 

13.80 

.001 

8.267 

.056 

13.95 

.001 

8.533 

.045 

14.25 

.001 

8.800 

.038 

14.40 

.001 

9.067 

.028 

14.55 

.001 

9.333 

.026 

U .70 

.001 

9.600 

.017 

14.85 

.000 

9.867 

.015 


I 0. l ?3 .008 

10.400 .005 


^=5,^ = 3 10.667 .004 

• 10.933 .003 

A 11.467 .001 

12.000 .000 

.000 1.000 

.267 1.000 

•J3.^ .988 * = 5, - 4 

.800 .972 

1.067 .941 I 


1.600 

.71** 

845 

.0 

1.000 

1.867 

.831 


.999 

2.133 

.768 

.4 

.991 

2.4 1 Hi 

.720 

.6 

.980 

2.667 

.682 

.8 

.959 

2.933 

.649 

1.0 

.94(» 

.^.200 

.595 

1.2 

.9 i »6 

3.467 

.559 

1.4 

.895 

3.733 

.493 

1.6 

.850 

4.0( H ) 

.475 

1.8 

.815 

4.267 

.432 

2.0 

.785 

4,533 

.406 

2.2 

.759 

4.800 

.347 

2.4 

.715 

5.067 

.326 

2.6 

.685 

5.333 

.291 

2.8 

.630 

5.600 

.253 

3.0 

.612 

5.867 

.236 

3.2 

.579 

6.133 

.213 

3.4 

.552 

6.400 

.172 

3.6 

.500 

6.667 

.163 

3.8 

.479 

6.933 

.127 

4.0 

.442 

7.200 

.117 

4.2 

.413 

7.467 

.096 

4.4 

.395 

7.733 

.080 

4.6 

.370 


k 

- 5, “ 4 

A : = 

5,« = 4 

X 


X 


4.8 

.329 

13.6 

.001 

5.0 

.317 

13.8 

.000 

5.2 

.286 



5,4 

.275 



5.6 

.249 

k = 

5 ,n = 5 

5.8 

.227 



6.0 

.205 

X 

Po{S>x 

6.2 

.197 



6.4 

.178 

.00 

1.000 

6.6 

.161 

.16 

1.000 

6.8 

.143 

.32 

.994 

7,0 

.136 

.48 

.986 

7.2 

.121 

.64 

.972 

7,4 

.113 

.80 

.958 

7.6 

.095 

.96 

,932 

7.8 

.086 

1.12 

.925 

8.0 

.080 

1.28 

.891 


.072 

1.44 

.865 

8.4 

.063 

1.60 

.842 

8.6 

.060 

1.76 

.823 

S.8 

.049 

1.92 

.789 

9.0 

.(^43 

2. C 8 

.765 

9.2 

.038 

2.24 

.721 

9.4 

.035 

2.40 

.707 

9.6 

.028 

2.56 

.679 

9.8 

.025 

2.72 

.657 

lO.O 

,021 

2.88 

.613 

10.2 

.019 

3.04 

.594 

10.4 

.017 

3.20 

.562 

10.6 

.014 

3.36 

.535 

10 s 

.Oil 

3.52 

.518 

11,0 

.010 

3.68 

.494 

11.2 

.008 

3.84 

.454 

11.4 

.007 

4.00 

.443 

11,6 

.006 

4.16 

.410 

11.8 

.005 

4.32 

.398 

12.0 

.004 

4.48 

.371 

12.2 

.004 

4.64 

.349 

12.4 

.003 

4.80 

.325 

12.6 

.002 

4.96 

.316 

12.8 

.002 

5.12 

.295 

13.0 

.001 

5,28 

.275 

13.2 

.001 

5.44 

.255 

13.4 

.001 

5.60 

.246 
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IV (amtinucd) 
k 5. n - 5 


k - = S 


k = 

5.n == 5 

k ~ y, 

, r’T - 5 

A 


X 

-V 

^.76 

.227 

8.16 

.077 

^92 

.218 

8.32 

.t;73 

6.08 

.195 

8.46 


6.24 

.183 

8.64 

.O.'^S 

6.40 

.174 

8.80. 

.v':'6 

.,S6 

.164 

8.96 

.019 

6.72 

.1.51 

9.12 

,(M6 

6.88 

.146 

9.28 

AU 2 

7.04 

.130 

9.44 

.ou, 

7.20 

.121 

9,60 


7.36 

.112 

9.76 

.032 

7.52 

.107 

9.92 

.029 

,'.68 

.094 

10.08 

.tJ26 

/.84 

.089 

10.24 

.024 

s.oo 

.082 

10.40 

.022 


X 

r^{s>x) 

V 


10.56 

.019 

12.96 

.003 

10.72 

.018 

13.12 

.003 

10.88 

.1 15 

13.28 

.003 

1 1.04 

.013 

13.44 

.002 

11.20 

.012 

13.60 

.002 

11.36 

.012 

13.76 

.002 

11.52 

.010 

13.92 

.002 

11.68 

.009 

14.08 

.001 

11.84 

.008 

14.24 

.001 

12.00 

.007 

14.40 

.001 

12.16 

.('00 

14.56 

.001 

12.32 

.006 

14.72 

m\ 

12.48 

.005 

14.88 

.001 

12.64 

.004 

15.04 

.non 

12.80 

.004 
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